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voir qu’elle e«t lo nbef-d’<»iuvre do la Toute-puirtsanoo. et lo biik auquel »e rap))or- 
tent toules sew operations.” — BauoKNKa, Theorie du St/athne Animal, Leyden, 
1767 , 


TJio silvan powers 

Obey our summons ; from their deepest dolls 
The Dryads eoino, and throw their garlands wild 
And odorous branchw at our feet; the Nymphs 
That pres.s with nimble step the mountaln-thymo 
And pur|)le lieath-flower com© not einpty-haiided, 

But Hcatter round ten thousand forms mitiute 

Of velvet moss or lichen, tom from roctk 

Or rifted oak or cavern deep; tlie Naiads too 

Quit their loved native Hiream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide : the frozen poles, 

Where peril waits the bold adventurer’s tread. 

The buniiug sands of Borneo and Cayenne, 

All, all to U8 unlock their secret stoma 
And pay tiieir cheerful tnbate. 

J. Tatlor, Namioh, 1818 . 
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I.— On th* Distribution of Birds in Norik Russia , — 
n. iMngitvdinal Distrikutton of Species North of 64° 30' 
N. lat.^orthe Northern Division. By J. A. Harvib 
Brown, F.Z.S., Member of the British Ornithologists’ 
Union. 


Introductort Beharks. 

While I w«s preparing the following paper it was suggested 
to me that I slwald inwide the northern ^rtions of S^di- 
iiavia and Finland, as well as Iceland, Spitsbergen, and Novina 
Zemlja, as then the distribution of species in toe whole of the 

C trtiom of the Western Palssarctic region north of 64“ SO* N. 
t» as far as forded, would be shown in one tabular view. 

1 hare given the matter due consideration ; and although I 
have at hand most of the materials necessary for such a com- 
parison, I have come to the conclusion that the more satis- 
i^tory way will be first to complete the tabulation of records 
in Bussia, as fiur soufii as 6(P or 59° N. 1st., and <Aen to com- 
pare the faunas of the countries north of the Baltic and north 
of the parallel of 60° N., and to show, under each, the northern 
and southern, as well as the western and eastern, distri- 
bution. 

It was, again, suggested to me that I should confine my 
Ann. A Mag. N. Hist. Ser. 4. Vol. zx. 1 
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present tabulation to the districts which have been pretty 
lully worked ; but upon consideration of this I concludea 
that, as my paper is intended not only to show what has 
been done omithologically in North Kussia, but also what 
remains to be done, it would serve my purpose better to include 
the comparatively unworked districts also, with certain reser- 
vations. One of these reservations is, the withholding of the 
recorded faunal value of the species, in many instances, beyond 
the record of first value (viz. simple recorded presence ; vide 
explanation of symbols, further on), as, for instance, in the 
N. W. DistricL By doing this the continuity of the Table 
will not be affected, while at the same time all past work, 
with the exception of these reservations, will be placed, once 
for all, within easjr reach. Further elucidation of the fauna 
can thus at any time in future be worked into the present 
Tables without altering their form or |)ermitting them to get 
out of date. 

With regard to the northerly distribution of insectivorous 
sj)ecie8 in Kussia and in Norway, it will only be necessary 
here to institute the general comparison that they will tie 
found, with not very many exceptions, to reach localities in 
Kussia situatexl from four to six degrees of latitude south of 
that which they reach in Norway. 

In the ^ Ann. & Mag. of Nat. Hist.’ for April 1877, 
I have already treated of the latitudinal distribution of the 
birds of North-east Russia. Since this part of my paper was 
sent to press, I have been able to consult most of the authors 
who have treated of the birds north of 64^ H(y N. lat. and to 
compare their records* As already mentioned, however (loc. 
cit. p. 279), these materials are still insufficient to admit of an 
accurate knowledge of the minutise of latitudinal distribution, 
owing to the large extent of unexplored country. The present 
part of my paper therefore does not profess to exhaust the 
subject or even to approach completeness, but is merely a 
stepping-stone towards fuller recoros. In other words, 1 have 
thought it advisable to collect our already acquijed knowled^ 
of mrth-Kussian species, and place it in a more accessible 
form. 

To' enable me to do this easily, and on a uniform plan, I 
havCj in the first place, divided North Russia into two ^at 
divisions, which I propose to call the Northebn ” ana the 
Southern Divisions.” The former, with which we have 
more particalarly to do at present, is included between the 
parallels of 64® 3(y N. lat. and 70® N. lat* The Southern 
(which I propose to make the subject of a later part of this 
paper) is that portion south of 64® SO' N. lat., and between 
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that and 60® N. lat.. or about the latitude of Ht. Petersburg, 
but also including tae whole of the (Tovemment of Vologda. 

Furtlier, for purposes of comparison, I have divided the 

Nokthkrn Division into throe Districts^ which 1 name 
and define m follows : — 

1st, The N. W, District of the Northern Division ^ — In- 
cluded between 30' anddC E. long, (and north of 64" SO'N. 
lat^ which latUir parallel passes through the Gulf of Onega). 
This includes the whole of the Kola peninsula, and all west 
of the White Sea up to the frontier of llussian Finland. By 
reference to the list of authors given further on, it will be seen 
that our materials for this district are far from complete {vide 
also infrhj page 4). 

2nd. TheNorth-' Central District of the Northern Division'^ 
— Included between 40® and 50" E. long, (and north of 64° 30' 
N. lat., but including the district immediately around Cholmo- 
gory). This incluaes the delta of the river Dvina and the 
country east of the Wliite Sea as far as the watershed of the 
Piiza and Zylma rivers (or the jilateau of the Timanskai 
Mountains), also the island of Kolguef in the Arcfic Sea. 
Our materials for this portion are fuller than for cither of the 
other two districts. 

3rd. The NE* District of the Northern Division,'^'^ — In- 
cluded between 50" and 65° E. long, (and N. of the parallel 
of 64" 3(y N, lat.). This includes the country from the head- 
waters of the Zylma (or ydatoau of tlie Timanskai Moun- 
tains) eastward, the valley of the Lower Potchora river to the 
Ural Mountains; and north-eastward to the Kara Sea and the 
range of the Paechoi Mountains, and including the Island of 
Waigats and adjoining seas*. 

In the second place, I have under each district entered the 
records of the authors who have treated more or less of the 
birds of the Northern Division : and 1 now proceed to give 
a list of these, with the titles of trieir papers, in chronological 
order^ The capital letters affixed to the notice of each Indi- 
cate tihe extent of each author^s field-work, or the districts in 
connexion with which he has written. I defer a criticism of 
the doubtful records until towards the close of the paper, 
merely indicating here the number of species recorded or added 
to ihe fauna by each author. The numbers 1 to 17, pre- 
ceding the following notices, are used for reference in the 
Table further on, 

s I have similaxly divided the southern division into three districts, 
hut I need not at present name or define them. 

1 * 
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NORTHERN DIVISION. 

List op Authors, &c. 

1 . 

1840. Middendorff, Von. “ Bericht iiber die om. Ergebniaso der 
naturhist. Reiso in Lappland wahrend des Sommers 1840.*^ 
(Beitrage zurKenntniss des Buss. Eeichoe, Bd. viii. pp. 187-258,) 

N.W. 

This is a most important paper, A set of useful Tables 
ffives the faunal value of 75 species in Russian Lapp- 
fand. In my Tables further on, however, I have preferred 
for the present entering only the simple record (thus, [ ), await- 
ing further elucidation of the fauna of the N.W. District. 1 
would here refer also to Von MiddendorfTs larger work, ‘ Sibi- 
rische Reise,’ Band iv. 4to, pp. 785-1094, for much interesting 
matter connected with Northern Palmarctic species. (Of. 
< Ibis,’ 1870, p. 274.) 

2 . 

1 842. i^TstEoy-BKANDT. ** List of Skins of Mammals and Birds sent 
by Herr Bystrov of Mez^n to Zool. Mus, of Academy.” (Bull, de la 
Soo. de rAoad^mie de St. IMtersbourg, vol. x. p. 850.) N.C. 

A list of 62 sjpecies of birds is given, skins of which had 
been forwarded rrom Mes^n. 


1844. Blashtb, J. H. ♦ Keise in europ, Russland.* Braunschweig, 
1844. 

This I have not been able to consult. It refers, however, I 
believe, more directly to the southern division. 

4, 

1860. Lhueborq, W. Bidrag till Norra Rysslands ooh Korriges 
Fauna, samlade under en vetenskapelig resa i desser lander 1848.” 
(K. V. Ak. Handl. 1850, ii.) N.W., N.C. (and 8.W.). 

1852. ImsM. Beitriigo sur Ornith. des nordliohen Ru^ands und 
Norwegen.” (‘ Nanmannia,’ 1852, port ii.) Translation of the 
last into German. 

This is an important contribution. Records of 125 species 
are given. Of these, 36 occur in the N.W., 73 in tiie N.C. 
(and 78 are recorded from the S.W.). 

6 . 

l^S^* Hopfkah-Brandt. Bemerkungen iiber die Wirbelthiere des 
nordlichon europaischen Rusdands, besonders des nordliohen 
Urals. Ein Beitrag aur niiheren zoologisob-geographischen Kennt- 
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niss Nord-Ost-Europa’s. — Vtigel : by J. F. Brandt» p* 61, con- 
tained in * Das nordliche Ural und daa KiisieD-Gebirge Paecboi/ 
by Hoffman (vol. ii, p, 61). St. Petersburg, 1856*. 

Seventy species are mentioned as occurring in the districts 
visited by the Ural Plxpedition ; but of these, nineteen only are 
recorded as occurring north of 64° 30' N. lat. 

6 . 

1850. IIoFFMAN5$Eee, Guaf. “ Limosa einerea im ihren Sommer- 
verhalten.” (AUg. deutscho Naturhistor. Zeitung im Auftrage 
Gesellsch. Isis in Dresden, neue Folge, Band ii. p. ^8.) N.C. 

7. 

1856. Hsjtckb. ** Kurzer Bericht iiber eine oologische Excursion 
bei Archangel.” (Ibid. p. 236.) N.C. 

Graf Hoffmannseffg and Herr Ilencke also visited the 
Petchora : but the ateve short papers are all the published 
records ot their discoveries I have been able to find. 

8 . 

1871. Mkvks. ‘‘Orn. iaktt. till stdrre dolen samlade under en resa i 
NordvestraRyssland; somiaaren 1869.” ((Efvers.afKongLVetenek. 
Akad, Fdrhandl. 1871, part 6, Stockholm.) N.C. (and S.). 

Idbm. Translation of the above into English by M. Hjaltalin ; in 
MS. 

A most valuable n^er. Dr. Meves records in all 201 
species from N.C. ana S.W. districts. Of these, 131 are from 
the N.C., and 162 arc recorded as occurring in tne S.W. 

9. 

1872. Th. V. HmroXiiN. Notes on the Birds of Novaya Zemlia and 
WaigatB Island.” (‘ Ibifl,^ 1872, p. 6()t.) . 

Many references are here made to the birds of Waigats 

♦ It may be as well that I should here mention that much a^ 
has been to the exertions of earlier travellers in NoHhem Russia, 
amongst whom I would instance Herr v. Baer, who has written upon the 
liib of Novida Zemlja, and also the traveller Schrencic, who 
passed through Slbena in Eureme, from west to east, and travelled from 
kolva on the Ussa into the mrthem Ural. A fuller reference to the 
work of these and other naturaUsts and travellers will be found in the 
introductory portion of the above paper, into which, however, Prof. 
Brandt has already worked the principal results, so that they call for no 
farther notice in this place. 

t Also <^Naohtrag«urOm. vonNovajaZemljaundderWaigatsch-Insel” 

(< Journal ^r Om.^ 1872, n. 464) and Nachrichten iiber Nov^a Zem- 
iya. Aussug aus einem SchreiW an Hm. v. Middendorff” (Bull. Ac. 
top. 8t, P^tersb. xvl p. 506, Mdl Biolog. viii. pp. 220-226). 
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Island and the mainland near Yugorsky Strait, alao of Wai- 
gats Strait ; V. Heuglin mentions 38 species as occurring at 
these localities. 

10 . 

1 873. OofiBJfiT*, H. “ Bcitriige zwe Kenntniss der Ornie des Arohan- 
gerschon Gouvornoments/* (Journal fur Omithologie, 1873, Jan., 
no. 121, pp. 406- 422.) N.O. 

167 species are recorded as occurring in the N.E, district ; 
but, as will be shown further on, a good many of these have 
more or less doubt attaching to them^. 

11 . 

1873. pALM^iN, Prof. J. A. Finlands Foglar, Imfvudsakligen till 
dcras driigter beskrifna af Magnus von Wright, &c. Vol. ii. Hel- 
singfors, 1873. N.W., N.C. (and S.W.) 

In this volume all notices liave been carefully collected 
by Prof. Palrndn as to the distribution of the birds (Gallinie, 
Gralhc, and Anseres) of Finland, as far to the eastward as 
the river Wig and Onega Sea, in the S.W. district, and in- 
cluding the whole of the peninsula of Kola, in the N.W. 
District ; and to it 1 am greatly indebted for data for my N.W. 
District, as Prof. Palmdn quotes all previous writers, including 
Middendorff and Lilljeborg, and other reports from naturalists 
who have visited the country — Sahlberg and Malmberg and 
others. By the courtesy of Prof. Palm^n T am also made aware 
that Lieut. H. Sandebergf, a Swedish naturalist, has last year 
(1870) done very good ornithological work in Kola, and that 
he also collected in the neighbourhood of Archangel, The 
results, however, are not yet made public. 

Amongst the families treated ol in the above workj by 
Prof. Palmdn, there are records of 90 species altogether which 
range into Eussia. Of these, 58 are recorded from the N.W,, 

• Th« following paper by Herr Goebel refers mostly to the Southern 
Division, and will come to be quoted when I treat of the I have 

not considered it necessary to refer directly to it in the present connexion : 
—1871, Goebel, H., ** Eine Reise von PetersbuKj: nach Archangelsk iibor 
Tver, Jaroslav, Vologda and Ustjug vom 8. May bis 1. Jimi 1864** 
(< Journal fiir Omithologie,* pp. 20-!^, 1871). 

t Since the above woe sent in to press, in a letter dated ** Stockholm, 
20th April,’* addressed to Prof. Newton, Lieut. Sandeberg writes that he 
found w species of birds new to the peninsula of Kola, last year. He 
starts shortly for further exploration in Kola, and, time permitting, 
in Kanin and Kol^ef. 

J The same subject is dealt with more fully by Prof. Palmdn ina later 
paper in the * Journal fur Om.* for 1876, p. 40 Die geogr. Verbrei- 
tttuff der Huhner-, Sumpf-und Wasser-V&el hnjEsoniat^hen Gebiete 
Fiiuands.’* The particulars in ^Finlands Foglar* are fbr the most part 
brought up to date in this later paper ; and It sJso ought to be consulted 
in this place. 
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22 are given from the N.C., and 50 are recorded as occur- 
ring in the S.W. 

12 . 

1873, AiiSTON and Habvik Bkoww. “ Notes from Archangel.” (* Ibis/ 
Jan. 1873, p. 54.) N.C. (and 8.W.). 

We record in this paper in all 148 species from the N.C. 
and S.W., but mainly from the fonner. Some of these, how- 
ever, hold a somewhat doubtful value, for reasons stated further 
on, viz. under notice no. 14. List of Birds in the Govern- 
ment Museum, Archangel” {vide infra) ^ and under the 
notes to the species {ouh p. 17). 131 are recorded from the 

-N.C., and 17 from the S.W. 

13. 

1878. H, Sbbboiim and Hakvie Brown. “ Notes on the Birds of the 
Lower Petohora.’’ (* Ibis/ 1870, Jan., Apr,, July, and Oct.) 

1870. Habvib Brown. ‘‘ Notes of a Journey to, and Ornithological 
Observations on the Lower Petchora.'* (Proc. Hoy. l^hys. Soe. 
Edinb. 1875-76, p, 81.) 

1870. Idem. Remarks on Migratory Movements of Birds on the 
lA)wer Petohora.” (Proc. Nat. -Hist. Soc. Glasgow, vol. iii. p. 44.) 

1876. Seebohm. Articles in Dresser's ‘ Birds of Europe,' part xlvii. 
et seqq, 

1870. Idem. ‘‘On the Migration of Birds in North-east Russia.” 
(Rowley's Om. Misc. vol. i. part iv. p. 230.) 

1877. Harvie Brown. “ On the Distribution of Birds of North 
Russia. I. On the Distribution of Birds on the Lower Peichora, &c. 
(Annals & Mag. Nat. Hist.. April.) 

1877. Sebbohm and Harvie Brown. Appendix to “ Notes on the 
Birds of the Lower Potchora,” printed separately and issued along 
with separata of ‘ Ibis' paper tU sup. 

In this Appendix errors in identification and synon^ny are 
corrected, the parallel discoveries of Messrs. Finsch ana Brehm 
are recorded, aa also those of Capt, Peilden ; a rSaumS of the 
work accomplished in North Russia and an indication of 
what remaina to be done are given, and also an announcement 
of shortly expected papers upon our subj^ect. 

113 species are recorded from the N.E* district, taking into 
acoount the corrections made in the Appendix. 

14. 

1876. List of the stufibd Specimens of Birds in the Goverzunent 
Museum at An^iangel/' in MB. (155 spedes from the Arohan^l 
Government.) 

All these, I have been repeatedly assured by Government 
ofBciali^ were undoubtedly procured in the Archangel Govern- 
ment. We may not, however, in all cases be justified in giving 
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the species represented an unequivocal right to be included 
in the fauna of the Northern Division, as many may, and no 
doubt have been procured in the Government south of our 
present limit of 64® 30' N. lat., and may more correct^ come 
to be included in the fauna of the southern division. Besides, 
in the absence of a catalogue, there are one or two more 
which I am inclined to reject ^together from the fauna, for 
reasons which I will explain when 1 come to treat of the 
doubtful species at the ena of this paper. 

15. 

1876. PioTTUCH. Partial Lists of Collections sent home to England, 
bearing dates of 1875 and 1876, by Piottuoh, collector at Arch-* 
angel. 

These lists only add, however, two records*; but they verify 
some of the previous records, which would otherwise remain 
doubtful. 

16. 

1876. Mr. F. C. Cbarrxbs informs me also that he has added two 
species t, specimens of which are now in Mr. H. E. Dresser’s 
collection. I am indebted also to Mr. Craemers for copies of 
the above partial lists of Piottuch’s collections. M. Piottuch, 
however, has collected since 1872, but I have not seen all the 
lists. 

Besides the above I find also the following : — 

17. 

1853. Schrader. Beobachtungen uber die Vogel Lapplanda.’* 
(Jouraal fiir Om. 1853, p. 242^.) At 243-44 a list of 20 
species which were found by him in Bnssian Lappland. 


18. 

1876. Dr. Thebl. ** Note sur lee oiseaux de la Nouvrile^ZeniUe.” 
(Annales des So. Nat. 1876, tome iv. article 6.) 

• Praimcoki ruhieola ? and JSSomateria tpectabUii* 
t £uUo desertorum and Fregilm graema, 

t Among the refeiences in the Tables 1 am obliged to leave this out in 
its proper chronological order, and to enter it at the end as Nc. 17, 
as also the following, which I only refer to in the ‘‘Notes f’— 

1870. B. Radaxofp. “ Hand-Atlas der geogr. Ausbreitung der im 
europaischen Russland nistenden Vogel susammengestellt von Dr. B, 
(H. Bergbaus’s ‘Atlas der Tbier-Geographie,’ MoseCu, 
1876), For notice of ttiia, ‘Ibis,’ 1877, April, p. 226, The tout 
will apj^ in Russian and be at once translated into German on its 
cotnpleuon. 
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Explanation of the Symbols and Arranyemeni in the foUowmy Table, 

Abeent, or unrecorded, or ineufficient data, a blank space. Present, | . Rare, Com- 
mon, ||. Very common, ft* Exceedingly abundant, Once, twice, or thrice oc- 
curred, recorded, identified, shot, added to the fauna, i/, |^, |^. Occasional, *. Locally 
distributed, ©. Generally distributed, o. Very doubtful records : the names of the 
species and the records enclosed in brackets ; the number of the species omitted in the 
printing ( ) (vide F, aacer of Tables). Less doubtful records : the names of the species and 
the record not enclosed in brackets, and the number of the species retained and printed, 
but a query in the columns, P, 


TahU diomng cmjparaim Distribution of the Fauna in the three Disxkictb of the 
NORTHERN DIVISION and the Faunal Value of the Sjoecies in each. 


1 

Species. 


Q 

p4 

5zi 

References to Authorities in 
foregoing List. 

Refer- 

ences 

to 

Notes 

at 

p. 17 
et seqq. 

1. Aquila ohrysaetus, (L) — 


i 


2, 10, 12, 18, 14. 


2. HDMta«*lUem«,(X.) .... 

I 

11 

" 

1,8, 10/ 12, 18,14, 16,18., 


8. Fandion haliaetus, (X.) .... 


1 


4, 8, 10, 12, 13, 14. 


A Bttteo vulgaris, Bechst 


1 


4,8,10,12,18,16. 

1 

5. deaertorum, Dmtd, — 


f 


16. 

2 

6. — lagopua, Briim 

1 

1 

! 

1, 2, 4, 6‘, 10, 18. 


7* Pemis apivorus, (X.) 


a 


4, 10, 12, 14. 


6. Milvusiotinus, Sav^, 


P 


12P 

3 

9. — migtmfBodd, 


li 


4,8,10. 


Idk AIoo gyrf^ieo, BMts. 

) 

1 

1 

4, 6, 8, 10, 12, 14. 

4 

{ iwerf) 


0 


(10.) 

4 

ii -S — peregrinus,X 


1 

H 

4,6,8,10,12,18,14,16. 


lA — — Bubbuteo, X 


H 

U 

, 8, 10, 13, 13, 14, 16. 


J.4, — vesportinus, X 


1 


4,8,12,14,16. 


18. maalon, X 


1 

n 

1,2,4,8,10,13,14. 


18, .JLiinnunculus, X 


1 


10, 14, 16. 



< Vidf Midd. no. 5, p. 801. Recorded as far north as 71 P 
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Species. 

!?’ 

6 

id 

sd 

f 

fCefereiices to Authoritiee in 
foregoing List. 

Refer- 

encea 

to 

Notee 

at 

p.l7 
«t aeq^. 

17. Accipiter palumbarius, (i.). . 

1 

1 


2,8,10,12,13,14,16. 


18. nisus, (Z.) 

1 

1 


4, 8, 10, 12, 13, 14. 


19. Circus cvaneuB, . 


II 

II 

4, 8, 12, 13. 


20. — feruffinosus, (1.) 


I 


8,10?, 14? 

6 

21. Suruia ulula, (X.) 


1 

1 

1, 2, 6, 8, 10, 12, 14, 15. 


22. nyctea, (X.) 

( 

(1 

il 

J,2, 8,8,0, 10,12, 13,14, 10. 


28. Glaucidium passeriuuni^ (X.) 


1 


8, 10, 12, 14, 16. 


(Athene uoctua, IZe^s.) 


0 


00.) 

6 

25. Nyctale Tengmahni, 0ml, . . 

1 

1 


10, 14, 15. 


26. Syrnium uralenae, (Pall) . . 

1 

1 


8, 10, 12, 14, 15, 17 . 


27. lapponicum, 


1 


8, 10, 12, 14, 16. 


28. Aflio otua, (X.) 


0 


10?, 14?, 16? 

7 

29. accipitrinus, (Pall,) 

1 

11 

ti 

2, 8, 10, 12, 13, 14, 16. 


,80. Buho ignavue, (Por/fl.) 


II 


2, 6, 10, 12, 13, 14, 16. 


31. Dryocopus martius, (X.) — 


1 

1 

2, 8, 10, 12, 13, 14, 16. 


82, Picus major, X 

1 

1 


1, 8, 10, 12, 14. 


33. minor, X 

1 

11 

II 

1,8, 10, 12, 13, 14,16. 


34, leuconotus, Bechst 


p 


8?, 10?, 12?, 14? 

8 

36. Picoides tridactylue, (X.) .... 


1 

II 

2, 8, 10, 12, 18, 14, 16. 


36. Gecinus cauus, ( Omel,) 


« 


12, 14‘. 

9 

87. Yuaitorquilla, X 




8,10,14. i 


88. Ouculiui canoruB, X 

1 

« 

II 

P, 2, 4, 8, 10, 12, 18, 14, 16. i 

» 

89. Sitta europaa, X 


•I* 


10, 12, 14, 16«. 

10 

40. Come corax, X. ..' 


tt 

tt 

1,4,8,10,12,18. : 


41. corone, X 




12. 1 

11 

42 , comix, X 


n 

tt 

1, 4, 8, 10, 12, 18, 16. 


48. fru|jfileffU8, X 




6, 8, 12. 


44 , moneduk, X 


tt 


P, 4, 8, 12, 18, 14, 16. 


46. Fregilus graculuB, (X.) 

1 

1 


10. 

12 

46. Nuci&agacaryocatacteB,(X). 


0 


10. 

tW 

47. Pica oaudata, (X.) 

1 

il 

n 

1,4,8,10,12,13,14,16. 

♦ 

48. Qarrulas infaustuB, (X.) . . . . 

1 

tt 

tt 

2,4,10,12, 18,14,16, 


49. glandariuB, (X.) ...... 


d- 

■ 

8, 10, 14. 

A. 


' And F. C. Cn«men in lit, • And Herr A. G. Nordvi in Ut, 

’l’*g»233. ‘ Page 838, footnote. 
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SpecieB. 

N.W. 

d 

» 

Hefbrences to Authorities in 
foregoing List. 

Refer- 

ences 

to 

Notes 
at 
p. 17 
et seqq. 

«50. Stumus Tulgaris, L 


« 


14, 16. 


fil, LaniuB excubitor,X 


1 


1, 2, 8, 10, 12, 14. 


62. coUurio, L 


P 


12 P, 14 P 

14 

68. Passer domosticus, (Z.) .... 


II 

II 

4, 6, 8, 10, 12, 13, 16. 


54, montauue, (Z.) 


tt 

tt 

4, 8, 10, 13, 14. 


66. Pyrrhula major, — 


1 


4, 6, 8, 10, 12, 13, 14, 16. 


66. Carpodacus erythrinuH, {Tall), 




4, 12, 13 14, 16. 


67. CorytbuB euucleator, (Z.j — 

i 

tt 

tt 

1, 2, 6, 8, 10, 12, 13, 14, 14 


68. Loxia curvirostro, Z 


ii 


8, 10, 12, 14, 16. 


60. bifasciata, {Brehnx ) .... 


li 


4, 8, 10, 12, 14, 16. 


60. CoccotbrauBtee Tulgaris, TaU, 


u 



16 

61, Friugilla coelebs, Z 

1 

11 


4,8,12,17. 


62. montifringilla, Z. ..... . 

1 

11 

II 

1, 2, 4, 8, 10. 12, 13, 16, 17. 


63. Oarduelifi elegans, (Z.) 


•I* 


8, 10, 14. 


64. spinus, (Z.) 


1 


4, 8, 10, 12, 14. 


66. Linota cannabina, (Z.) 


1 




66. linaria, (Z.) 

1 

II 

tt 

1, 2, 4, 8, 10, 12, 13, 14, 16. I 

16 

67. exilipes, (6bu«#) 


n 

tt 

18. 

16 

68. fla^rostris, (Z) 




10, 16. 

17 

60. £mborizamelanocepbala,<Sc(|p. 


? 


10 P, 12 P, 14? 

18 

70. aureola, 


n 

tt 

4, 6\ 8, 10, 12, 14, 16, 22. 


71. citrinella, Z. 

1 

II 1 


4,8,10,12,13, 14,16,17, • 


7% — rustioa, Toll. 


•I* 


8, 10, 12, 14, 16. 


78, pusilla, ToU, 


n 

It 

2, 4, 6, 8, 10, 12, 13, 14, 16. 


74 achoeniclus, Z 


tt 

tt 

4, 8, 10, 12, 18, 16. 


76. Pleotrophanes nivalis, (Z) . . 

1 

» 

tt 

1, 2, 6, 8, 9, 10, 18, 14, 16. 


76, lapponicus, (Z.) 

1 

II 

tt 

1, 8, 10,12,18, 14,16,18. 


77, Alauda arvensiB, Z. 

1 

li 


8,10, 12, 18, 17. 


78. alpestri8,Z 

1 

1 

tt 

1, 2,4,8,9, 10,12,13,14,16,18. 


70. Antbuatrivialis,(Z.) 


II 

W 

4, 8, 10, 12, 13. 


80t pratenaia, (Z.) 


1 

II 

1, 2,8,10, 13, 14,16, 


8L - oervinus, TaU, 


•1* 

tt 

4, 0, 12, 13, 16, 18. 


*B2» — obseurus, Tmn 

1 



1,4,17. 


S8. — Guatavi, (Bmiikoe) — 



II 

13. 

19 


^ Abundant in North Ural, Midd. p. 1046, footnote 7. 
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Species. 

>? 
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References to Authorities in 
forcing List. 

Refer- 

ences 

to 

Notes 

at 

p.l7 

8t seqq. 

84. Budytes viridis, (Qmel.) . . 

1 

II 

II 

2, 4, 8, 10, 12,18, 14. 


85, citreolus, Pall. 



n 

13. 


86 . Motacilla alba, L 

1 

II 

II 

1, 2, 4, 8, 10, 12, 13, 14. 


87. Cmclu8mel8iiogastor(7Vmm.) 

1 

1 


8, 10, 12, 14, 16. 


88 . Oriolus galbula, L 


a 


• 12 . 

20 

89. Turdus merula, L 


k 


12 . 


90. torquatus, L 

1 



4. 


91. pilaris, L 

1 

ti 

II 

. 1, 2, 4, 8, 10, 12, 13. 


92, fuscatus, PaU. 




6 . 

21 

93 , viacivoTus, L 

1 

P 


1,4P, 8 ?, lOP 

22 

94. iliacus, Z, 

1 

11 

11 

1,2, 4,8,10, 12,13,14. 


95 , musicug, L 


1 


4, 10, 12. 

23 

(Erythaca rubecula, (X.) .... 


0 


( 10 .) 

24 

97*. Oyanecula suecica, (Z .) .... 

1 

1 

n 

1, 2, 8, 10, 12, 13, 14, 16, 


98. Ruticilla phocDicura, (X.) . . 

1 i 

II 

1 

2, 4, 8, 10, 12, 18, 14, 17 , 


99. Saxicola oenanthe, (X.) . . . 

I 

1 

II 

1, 2, 4, 10, 18, 14, 16. 


100. Pratincola rubetra, (X.) .... 


il 


10, 12, 14, 16. 


( rubicola, X.) 


M 


W : 

251 

102 . — indioa, Blifih 


p 

« 

13. 

261 

108. Accentor modularis, X 

1 



»7* 


104. Sylvia garrala, Bnss 


+ 


4,8. 


106. TOf»,(X.) 


1 


4,8. 


106. Sylvia salicaria, (X.) 


II 


! 4,8,124 

Obs. 

107. Hypolais icterina, ( FM). . 


p 


2P 

26 

106. Acrooephelus ichoenobeenus, 






w 


tt 

tt 

4,8,12,18. 

Oba. 

100. Phylloacopiu troehilua, (£.) 

1 

II 

n 

4,8,10,12,18,16. 


no. triitu, Slfth 


p 

tt 

18. 

20 

( neglectus, XTums) .... 



ft#) 

(18.) 

27 

112, — Glsstkii, Seebohm 




la 

26 

(- — coUybita, ( VM)) .... 


f) 


(4),ao). 

20 * 

(— sibilatrb:, (J?ac^.)) 


(1) 


( 12 .) 

30 

116. — borealis, Plas,^ 

I 

1 

II 


8,12,18,18. 



' FidiPo8t«c)ii>t.p,30. 
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Species. 

14 

d 

'if. 

References to Authorities in 
foregoing List. 

Refer- 

ences 

to 

Notes 
at 
p.l7 
et eeqq. 

116. Parus major, L 


"■ 


8, 10, 14. 


117. cssruJeus, L 




8, 10, 14. 

81) 

118. ater, L 

1 

( 1 ) 


1,,810P, 14. 

31 f 

119. borealis, Be S4ly» 

1 

tt 


1,2, 4, 8, 10,12, 14. 


120. kamschatkensis, Bp, . . 



II 

13. 


121 . cinctus, Bodd 


II 

II 

8, 10, 12, 13, 14, 15. 


122. cristatus, L 


d- 


8 , 12 . 


128. Acredttla caudata, (X.) .... 




]4, 16. 


124. Ampelis garrula, L 


II 

I- 

8,12,13,14, 15. 


128. Muscicapa gtisola, L 

1 

II 


4,8,10,12, 16, 17 . 


120. Hirundo urbica, L 

1 

•I’ 


8 , 12 , 17 . 


127. rustica, L 

1 

* 1 * 


1, 4,8, 12, 18. 


128. riparia, L 


n 

11 

1,2,4,8,12, 18, 14. 


120. Cypselus apas, (X.) 

1 



4, 12, 14 , 17 . 


180. Caprimulgus europieus, X. . . 




12. 


181. Oolumba palumba, X 


i 


4, 8, 10, 12, 14. 


182, osnas, X 


P 

1 


82 

188. livia, Brise 


1 

p 

14. 


IM. S^rrhaptes paradoxus, Pall. . 




10, 12, 14. 


185. Lagopus albus, (6^m.) 

1 

tt 

tt 

1, 2, 4, 6, 8, 10, 12, 13, 14, 16. 


180. — *• mutus, Leach 

1 

0 

1 

. 1,6, 0(10) (14). 1 

38 

187. Tetrao urogallus, X 

1 

tt 

II 

1,2,5,10,12,18,14, 17 . 1 


188. arogall64etrix,(8kww?.). 

1 



*7* 

84 

180. — *• tetrix, X 

1 

II 

W 

1, 2, 5, 10, 12, 18, 14, 16, 17 . 1 


140. — * boaasia, (X.) 

1 

tt 

II 

1,2, 4, 6, 8, 10,12, 13, 14, 16. 


141. Coturak communis, Bcmai. 

1 

P 


1,11,12,14. 

85 

142, Glareola pmtincola, (X.) . . 


W 


14. 


148. Obamdrius pluvialis, (X.) . . 

1 

II 

tt 

1, 2, 4, 8, 9, 10, 12, 18, 14, 18. | 


144. Squatarola belvetiea, Brm , . 



tt 

8, 10, 12, 18, 14. 


145. Ettdromias morinellus, (X.).. 

1 

1 

1 

4,6,8,0,10, 18, 14,18. 


*lm Jl^tes hiaticula, (L.) . . 

1 

III 

tt 

1,2,4,8,9,10,12, 18, 14,16. 


147. curonicus, Bmohe .... 


: 1 


8, 18, 14. 


148. Vaaellus vulgaris, M.kW,. 


;a 


8. 


140. HnmatopusoBtralegus, (X.). 

1 

i 


n 

1,2,4,8,10,12,18,14. 
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160. Strepailas interpres, (X.) . . . . 

1 

e 


1 S 10, 12, 14, J5. 


161. Grus communis, Bechst 

1 

II 

t 

3, O', «, 10, 13, 13, 14, 16. 


152. Platalea leucorodia, L 


e 


8, 11, 14. 


153. Numenius phseopus, (Z.) . . 

1 

II 

s 

4,8, 10,13, 14. 


154 . ajquata, (X.) 


II 


4, 8, 10, 12, 14. 


165. Limosa sogocephaJa, (X.) . . 


« 


10, 12, 14, 17 . 


166. lapponica, (X.) 

1 



1, 10, 12, 18, 14. 


167. Scolopax rusticola, (X.) .... 


•I- 


8 , 10, 14. 


168. GaJlinago major, {Om.) — 


1 

tt 

6 \ 12, 18, 14. 


159 , gallinaria, {Om,) — 


•I- 

II 

2, 4, 8, 10, 12, 13, 14. 


100. gallinula, (X.) 

1 



2, 8, 10, 14. 


161. Oalidris arenaria, (X.) 


• 1 ' 

•I- 

8 , 0, 10, 12, 18, 14. 


162. Tringa cnnutus, X 

1 



1, 8, 10, 14, 16. 


168. mariiima, Brmn, . . . . 

1 


11 

1, 4, 0, 10, 14, 18. 


104. subarcuata, ( OtUd) . . 




12, 18. 


165. alpina, X 


1 

i« 

1,9,10,12,18,14, 18. 


166. minuta, Ltisl 


1 

tt 

8, 9, 10, 12, 13, 14, 18. 


167, Temminckii, Leid. 

1 

1 

tt 

tt 

1 , 8, 10, 12, 18. 


168, Limicola platyrhyncha, Tern. 

1' 

> 


ft. 


169. Totanus canesoens, (G'm.) . . 


II 

II 

2, 4, 8, 10, 12, 18, 14, 16. 


170. fuscuB, (X.) 

i \ 


11 

1, 10, 13, 14, 17 . 


171. calidris, (X.) 

1 



1 . 


(Totanus stagnatilis, Bechst,) 


0 


(14.) 

80 

178. glareola, (X.) 

t 

tt 

tt 

2, 4, 8, 10, 12, 18, 14, 16. i 


174 . ochropus, (X.) 

1 

1 


10 , 12 . i 


176. Terekia cinerea, {Quid .) .... 

1 

n 

tt 

IS 2, 4, 8, 10, 12, 18, 14, 15. i 


176. Actitis hypoleuca, (X.) .... 

1 

us 

•I-® 

2,4,8,12,18. i 


177. Machetes pugnax, (X.) .... 

1 

tt 

tt 

1, 2, 6, 10, 12, 18, 14, 16, 


178. Recurvirostra avocetta, X. . . 


> 


14. 


179. Himantopu8candidu«^j8omuit. 


V 


14. 


100. Phalaroptt8hyperhoreu8,(X,) 

1 

1 

tt 

1,2,9,10,18,18. 


181. Orex pratensis, Bechat 


> 


10 . 

87 


' In this connexion also see Von Heuglin (< Ibis,’ 1870, p. 02) regarding the occurrence (rf 
this spwies in Novaya Zomlia. 

» mndt found it in 68® N.” (Jide Midd. p. 1029 of *I)ie Thier. Sib,/ footnote 11, 

* Fids Midd., Die Thior. Sib. p. 1030, footnote 2. < Footnote, page 221. 
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182. Ortygometra porzana, {L.) . . 


ii 


10, 12, 14, 


188. Gallitiula chloropuB, (X.) . . 


a 


10, 12, 14, 


184. Fuli<ja atra, X 


« 


8, 10, 14. 


185. Anaer cinereus, Meyer — 

1 

P 


y2y, >?• 

38 

186. aegetum, Om 

i 

ii 

n 

9, 10, 12, 18, 14. 


187. albifrons, Hecht 


1 


1, 10, 12, 14. 


188. leucopsia, Bechet 


1 


r, 10 , 


189. brenta, PaU, 


1 

tt 

9, 10, 


190. Oygnus olor, Chn 


1 


10 . 


191. muaicus, Bechst 

1 

1 

tt 

1, 8 , 9, 10, 13, 14. 


192. minor, PaU. 



II 

10, 18. 


198. Spatula clypeata, (X.) ...... 

1 

tt 

•I* 

2, 4, 8, 10, 12, 13, 14, 15. 


194, Anaa boachaa, X 

1 

11 


1, 2, 8, 10, 12, 14. 


Btrepera, X.) 


() 


( 8 ), (10), (12), (14). 

39 

190. penelope, X 

1 

Ii 

tt 

1, 2, 4, 8 , 9, 10, 12, 13, 14, 18. 


197. acuta, X 

1 

tt 

tt 

1, 2, 4, 8, 12, 13, 14, 15. 


198. circia, X 


•1- 


10, 12, 14 


190. crecca, X 


tt 

tt 

1, 2, 4, 8, 10, 12, 13, 14. 


200. Fuligula criatata, (X.) — 

1 

ii 

P 

2, 4, 8, 10, 12, 13, 14, .7. 


201. — marila, (X.) 

1 


II 

2, 4, 8, 10, 12, 13, 14, 16. 


202. ferina, (X.) 


1 


2,4,10,12,14 


uyroca, {GM) 


1 


8, 12, 14. 


204. — glaucion, (X.) 

1 

1 

1 

2, 4, 8, 10, 12, 13, 14, 16. 


206. glacialia, (X.) 

1 

1 

It 

1, 2,8,0,10,12, 18,14,18. 


(Hiatrionicus torquatua, (X.)) 

(1) 



( 11 .) 

40 

207. Somateria molliaakaa, (X.) . . 

1 

ii 

Ii 

1 , 4, 8,0, 10, 14 


208. apectabilw, (X.) 


•I* 

1 

0,16. 


209. SteUeri, (Potf.) 

1 



11 . 

406 

210. (Edeima nigra, (X.) 

) 

tj 

tt 

2,4,6,8,9,10, 12,13,14,16. 


211. — fusca, (X.) 

1 

it 

P 

1, 4, 9, 10, 12, 13, 14 


212.* Mergus morganaer, X 


1 

•b 

8,9,10,12,13,14,16. 


21 $, — senator, X 

1 

1 

H 

10,12,13,14,18. 


m ilbdlu«,x 

1 

1 

II 

2, 10 12, 13, 14, 16. 


216, Podiceps grlseigena, {Bod4,) 

1 

1 

Ii 

10, 12, 14, 17 . 


216. auritus, X 


1 


10 . 
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(Podice^ cristatiis, (L)). . . . 


0 


(10.) 

41 

218. OolymbuM arcticua, L 


n 

tt 

2,8,10,12,13, 14, 18? 


210. — glacialia, L 

1 



9P, 11', 18P 


220. — septentrionalis, X 

1 

tt 

Ii 

1, 2, 4, 8, 9, 10, 12, 18, 14, 16. 


221. Alca torda, X 

1 



4. 


222. Mormon arctiea, X 

1 



1,4,14. 


223. Uria troile, (X.) 

1 

1 


4, 10. 


224. lomvia, (X.) 

I 


f 

9P, 10. 


226. grylle, (X.) 




1,2,4,8,10,14. 


226. Mergulua alle, (X.) 

1 


1 

9,11. 


227. Prooellaiia glaciaiis, X 

1 



1,4. 


228. Stercorariua pomatorhinuB, 

1 

1 

1 

9, 10, 11, 12, 18. 


Tm, 






229. — crepidatus, Qnu 

1 


il 

2, 0, 18, 15. 


230, — parasiticus, X 

1 


tt : 

1, 8, 9, 10, 13, 18. j 


231. Riasa tridactyla, (X.) 

1 

1 


1,4. 


232. J.(aru8 glaucua, Xnfmi 

i 1 

;i 

1 

2, 4,0,10,(11), 13,14, la 

415 

238. leucopterua, Fab 

|l 

1*1* 


10. 


234. eburnea, ((?m.) 


1 


9, 10, 14. 


235. mamua, X 

1 

1 

4- 

1,4,10,12,18,14. 


236. ftiacue, X 

1 

1 

P 

2, 8, 9P, 12. 

42 

287. argentatua, X 

1 

1 


4,10,12. 

4U 

238. affinb, Fmh 


tt 

tt 

9P, 12, 18. 


230. — ** canus, X 

1 

tt 

tt 

1, 2,4,8,10, 12,13,14. 


240. ridibundus, t 


•1* 


10, X2. 


241. — minutua, Fall. 


1 


4,8, 10,12,14. 

43 

242. Sterna macroura, femm. . . 

f 

ii 

11 

P, 2,4,8,9,10,12,18,14,1a 


(— ^ fluviatilie, .Wiwm.). , . . 


0 


W 

44 

244. Hydrofibelidon fiasipea, (X.) 


I 


14. 


246. -- — nigra, (X.) 


1 


14. 


246. Sttia basaana, (X.) 

1 



4. 

' 1 ■ 

247. Phalacrocorax carbo, (X.) . . 

1 

1 


1,4,14. 


248, — graculua, (X.) 

1 



1. 


248. Bmberiza pithyoraia, FaU . . . 



V 

t 



^ Fuh Gillett. ^ Ibis/ 1670^ p. 308 ; poadble oeoamnoe in Novaya Zemlyai^ 

* Page 2^. » Midd. *Pie Tliier, Sib/ p. 1040^ lootnolaT. 
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Notes and Criticisms of Doubtful Records in Part IT. 

Having now indicated the total number of species recorded 
as belonging to the fauna, and having marked as doubtful and 
requiring further confirmation some of these records, it may 
be as well to state my reasons for exceptiM these from the 
thoroughly authentic list, so that, should 1 be in error, the 
species may all the more easily be reinstated at any future 
time. 

In the Table, and also in the following notes, decidedly 
doubtful records, resting upon what appear to me insufficient 
data, are enclosed in bracjkets and have no number preceding 
them. 

Besides the above there arc others which are open to a 
certain amount of doubt, and, though recorded as occurring or 
having occurred in the Archangel Government, may have 
been procured from localities soutn of our present limits. As 
alreaay mentioned above (p. 9), these species in the Table 
and in the following notes are retained in the numbering, 
and are not enclosed in brackets, but are marked with a 
query (?) in the columns. 

(1) Buteo vulgaris^ Bechst. No. 4 in Table. 

Prof. Newton, writing in 1871 (Yarreirs ^ British Birds,’ 
vol. i. p. 112), puts the recorded northern range of this species 
as between Lake Onega and Archangel,” on the authority 
of Lilljeborg, and says : — “ From this point its course is not so 
easily traced, few of the Russian ornithologists having met 
with it except in the southern provinces of their country.” 
In our collection of North-Russian birds I have a Common 
Buzzard shot by myself at Ijma, near Archangel, in 1872; 
and Alston had a young bird taken from a nest at the same 
locality [vide ^ Ibis,’ 1878, p. 58). 

(2) Buteo desertoTumj Daud. No. 5 in Table. 

This was added to tlie fauna of the north>central district by 
Mr. F. C. Craemers, who received one specimen from Arch- 
angel, since when two more, one in adult dress, were sent by 
Mr. Fiottuch, all three being now in Mr. H. E. Dresser a 
collection. 

(8) Mihus idinusj Savig. No. 8 in Table. 

I am unwilling to altogether relinquish the record given by 
mv friend Alston and myself (* Ibis,^ 1878) of the occurrence 
01 this species at Archangel^ but perforce must do so in part, 

e Herr Mevss (J. fiir Om. 187^ p. 482) states that this species is not 
ur^mmem in the Government of Perm, near Kimgur, 

Ann, dk Mag, N Hist, Ser. 4. Vol, xx. 


2 
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aa 1 find it unsupported by any other observers before or since: 
while api^yii^ tne rule to other neople^s records, I must| of 
course, apply it to our own where tW least doubt occurs^ We 
did not handle any specimens of Kites at Archangel ; but the 
deeply forked tail and very ruibus colour of one that was 
fired at and wounded, and which fell to the ground, but reco- 
vered and made oft was what induced omx perhaps too positive 
record in 1873. 1 have since then mode the acquaintance of 
both species in another country (Transylvania), and morally 
I feel convinced of the correctness of our Eussian obser-^ 
vations ; in accordance with the rule, however, I attach a 
query to the record^. 

(4) Faho gyrfaho^ Schleg. No. 10 in Table. 

Herr Goebel also includes Fafco sacer (sic) ; but jFafco 
gyrfaho is doubtless intended, as he does not elsewhere take 
notice of the last-named species, although it is included in the 
collection in the Archangel Museum. Herr Moves also men- 
tions having obtained an egg of this species (Faloo gyrfako) 
taken in Kanin. 

(5) 19. Circus ceruginosus (L.) ? No. 20 in Table. 

Meves shot a i^ecimen at Kasnosoffskaya, which locality I 
identified with Knaschcstrowskaya, near Archangel (Stieler’s 
Hand-Atlas, No. 31). 

(6) {Athene nociua^ Betz.) No number. 

Herr Goebel’s record of this species is the only one I can 
find. I did not observe any specimen of it in the Archangel 
Museum in 1876 ; nor have any specimens been sent home, 
that I can hear of t* 

* Our record, however, is stron^l j supported by Dresser (B. of Btirope, 
part xL), who sajs, In Bostia it oertainly occurs as far north as AnSb- 

T l, where my collector iulbrins me it is not rare*’’ 

I wkh here to say a few words in connexion with my criticisms of 
some of 'Herr Goebers records. I wrote some months ago to Herr 
Qos^l, care of Professor Oahailis, BerHn, for fother inibmiatieii oon- 
osming some of the speoiss hy hint recorded as occurring or breeding ia 
the Archangel district Up to this time (the date of going to press) I 
have had no oommunication fhom him, so am unwilUngfy oluigea to send 
in the MS. as it standa I hope, however, at some future <^[r]^ntiinity to 
treat more fidly of the hxeeding-sones of birds in North Bus^ wIm I 
may be able more critically to examine the records of breeding epooies. 
Messiwhile 1 will only mention here some of the records v4iieliaf»]^ir to 
me to Mmiire ftiUer anthenticato, which, I believe, it is quite possible 
HerrOoml may be able to supply, as be states that many of the eggs 
purchased or otherwise obtainea by him at Archangel have pencil note# 
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(7) Asio otu8 (L.). No. 28 in Table. 

Same category as No. 19. 

(8) PicuB UuconotuSy Beohat. No. 84 in Table. 

Same categoiy as No. 19. 

(9) Gecinus canusy Gmcl. No. 36 in Table. 

I am assured that this species has occurred several times 
close to Archangel, by Mr. F. C. Craemers, who also informs 
me that there are specimens in a gentlernan^s possession in 
Archangel which were killed there. 

(10) Sitta ettrop^eay L. No. 39 in Table. 

Herr Nordvi, in a letter to me dated March 1876, in- 
forms me that Graf HofFmannsegg found the eggs of this 
species near Archangel, verifying other observations of its 
occurrence in our present division. Piottuch has also sent 
home specimens of the bird amongst his earlier collections 
since 1872. 

(11) Corvtis coronfy L. No, 41 in Table. 

There is one specimen of this bird in Herr Heinrich^s col- 
lection. which was shot at Archangel. It appears to have 
escapea the notice of Herr Meves and Herr Goeoel, or to have 
been obtained subsequent to their visit to Archangel {vide 
' Ibis/ 1873, p. 65). 

(12) Pregilus gracnlm (L.). No. 45 in Table. 

Auct. F, C, Craemers {in lit.). 


iroon them, preaumablj in Herr Hencke^s handwriting. It would have 
aadad considerably to the permanent value of Ilerr Goebel’s already 
useful ^per had he supplied fuller notes on the breeding-records given by 
him. That some are admittedly very doubtfUl, Hew Goebel himself 
points out 1 would instance the record of the Gadwall breeding at 
egos in the museum being marked Archangel/^ while the 
bbds aie lah^ed Astraekan.’’ 1 proceed to enumerate those which 
appear to me especially to require confirmation, or fiiller (published) 
record, at hruding iQttcitt r — 

muiut* See my notes on this speciea 
iVWi/rafptt carposatefjftt. notes. 

IhyikaoB ruiaimia, „ 

Tr^a mtmdtL I 
Caitdntarenarta . ) ’’ 

Anser aUfi/nm, „ 

Somateria mtdlimma. „ 

Anas strBpera, „ 


2 * 
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(18) Nuoifraga caryocatactes (L,). No. 46 in Table. 

The record of this species by Herr Goebel as occurring in 
large flocks ungeheiire Schaaren ”) and remaining only a 
few days at Archangel, on and after tlie 29th August, 1864, is 
of special interest, finding its parallel in various other similar 
invasions of the species into different parts of Europe in 
unusual numbers, notably in 1844 and 1847. The invasion 
recorded by Herr Goebel, however, would appear to have 
been restricted in its extent, as I cannot find any special men- 
tion made of their appearance in other northern countries 
during 1864. I consiaer that the breeding of this sp^ies north 
of 64® SCK N. lat. requires further published authentication. 

(14) Lanina collurio^ L. ? No. 52 in Table. 

Same category as No. 19. 

(15) Cooooikrauatea vulgaris^ Pall. No. 60 in Table. 

One specimen of this species was got by Seebohm and 
nnrself in the German cemetery at Archangel on the 14th 
liarch, 1875. 

(16) Linota linaria (L,), and L. exilipea (Coues). 

Nos. 66 & 67 in Table. 

Vide Part I. of this paper (‘ Annals,* table at p. 285, nos. 
30, 31 of list). 

(17) Linota Jlaviroatria (L.). No. 68 in Table. 

Several specimens have been sent home by Piottuc^ which 
were obtained at Archangel in summer ; ana Mr. F. Cf. Crae- 
mers informs me that specimens are in both his own and 
Dresser’s collections. Mr. Dresser, however, says nothing of 
the occurrence of this species so far north in Russia {vide 
* Birds of Europe,’ part 68). Herr Goebel Records it as 
breeding, but apparently on tlie sole evidence of his having 
obtained eggs supposea to have been correctly named and 
marked by Herr Hencke. All the more douot attaches to 
these and various other records of breeding given hy Herr 
Goebel, because the eggs he obtained, which were marked by 
Hencke, ap^ar to have been brought together from various 
localities. It is possible that this species may bread in small 
iiumbCTS within our limits, judging from records of its occur- 
rence in summer as far and further to the north in other parts 
of Europe {op, oft. part 63) . I do not howei^er, find record of it 
in the SouTHERK Division in any of the papers I have at pro* 
sent access to. 
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(18) Emberiza melanocephala^ Scop. No. 69 in Table. 

Some category as No. 19. 

(19) Anthi^ Quatavi (Swinhoe), P. Z, S. 1863. 

No. 83 in Table. 

Vide Appendix to Notes on Birds of the Lower Petchora” 
(issued with separate copies, 1877), where it is shown that 
our supposed new Pipit (Anthwi Seebohmi^Dresaer) has since 
been identified with (hrydalla Gmtavi of Swinhoe, we having 
examined specimens of Swinhoc’s types from Northern China, 
(ra^ also 'Ibis,’ 1877, p. 128.) 

(20) Oriohis galhola^ L. No. 88 in Table. 

Same categoiy as No. 19. 

(21) Turdus fancatm^ Pall. No. 92 in Table. 

Concerning the occurrence of this species in Europe and 
within our limits I cannot do better tlian quote from Brandt’s 
paper before mentioned. " Two specimens of this species so 
much sought after by collectors of European birds and whose 
summer residence maybe considered to be Northern Asia (not 
exactly Arctic Asia) and Central Asia, but not, as Pallas says, 
Dauria. the Selenga, the Tunguska, and Upper Jenesei only, 
were snot on the 6th July near the sources of the Petchora 
under the 62^ of N. latitude; a third was shot near Man* 
santansse-turap, between 64® and 65° N. lat.” 

1 cannot discover this latter locality upon Stieler’s Atlas ; but 
as the Ural Expedition for the most part followed the western 
slope of the Um, it is reasonable to suppose that it occurred 
witnin our limits. In any case those obtained near the sources 
of the Petchora will admit the species to the fauna of the 
I^UTHEBN Division. 

(22) Turdus viscivorm^ L. No. 93 in Table. 

We have no direct evidence of its occurrence north of 64^* 
W N. lat., Meves inereljr saying that it was found by him 
many large flocks in the department of Archangel.’^ 
(The itatios are mine.) 

(23) Turdm mueiouB^ L, No. 95 in Table* 

I enter this on the authority of Lilljeborg flrst^ and then on 
QoeW’s (1873). The latter author records finding a nest of 
this species containing four eggs, at Archangel, in June 1864. 
In ‘Journal fllr Om.’ 1869, p. 318, Herr Goebel makes 
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mention of having taken the eggs of a Siljerian species of 
Thrush in the Archangel Government in June 1866, the eggs 
like small specimens of those of T,mmicu8^ and shot the femme : 
but he makes no mention of this rarity in the paper published 
in the same journal in 1873. Without an examination of this 
latter specimen and its eggs, we have no data upon which to 
admit it, as Herr Goebel does not give it any name. 

(24) (Erytham rubecula (L.).) No number. 

The only records of the occurrence of this species are given 
by Herr Goebel, who twice instances its breeding at Archan- 
gel, and records that he himself took ox obtained the eggs 
when there. I cannot help regretting, however, that he docs 
not, in this and in many other instances, more fidly authen- 
ticate his observations, in cases especially where previous 
writers have failed to observe the species under consiaeration. 
I may add that the Robin has never been recorded, to my 
knowledge, from North Russia (within our present limits) 
since Herr GoebeFs records ; and I am obliged therefore, reluc- 
tantly, to place it amongst the most doubtful records. 


(25) (Pratinwla ruhicoh, (L.), and P. indica^ Blyth.) No. 102. 

After careful searching I find that only one record of any 
Btonechat has been given from the north-central district, via. 
that of ^^P. rwJicofa,’’ in the lists of Piottuch’s collec- 
tions, alongside with P. rwisera.” The species obtained 
on the Petdiora bv Seebohm and myself, however, being P. 
indica, I believe that ui)on examination tliis iq>ecimen wiu be 
found to belong to the latter, and probably occurred at Archan- 
gel in autumn on migration. 1 therefore place rubicola in the 
table in brackets, and pltuse a query opposite mdim in 
the column for the N.C. District. This appears to^ be 
further justified by the absence in any lists 1 have examined 
of P. ruhicola or P. tndica in the Scandinavian peninsula or 
in Finland, and by their further absence in the SouthkEN Di- 
YiaiON of North Russia. 

I may here mention that an easy means of distinguislung 
P. indica from P. rubicola will be found on comparing the 
axillary feathers under the wings of the two species, the pre- 
vailing colour in indica beinff black, but in ruiiceJa white*— 
indica having tlie axillaries feintly and narrowly e^ed w}tfi 
white, ruhicola f on the other hand, having them aistinctiy and 
broadly edged with wBite, which gives tfiem a lauch whiter 
appearance. 
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The statement, therefore, in my paper in ^Proc. Roy* Phyg. 
Soc* Edinb.’ (1876-76, p. 81) is premature and unfounded. 

Obs. — [Sylvia salioaria (L,)). Prof. Newton mentions 
(Yarrell, vol. i, p. 421) that Herr Meves found it pretty 
numerous at several places in North-west Russia.” All Herr 
Mevea’s records of it, however, apply to localities south of our 
limits, I would therefore take the opportunity of pointing 
out that the expression ‘‘N.W. Russia” in tnis and other 
instances must not be considered equivalent to our N,W, 
District.” 

(26) Sylvia hypolais ” (sic). No. 107 in Table. 

This record by Bystrov-Brandt is the only one I can find 
of the occurrence of what it may be presumrf is intended for 
Hypolais icterina (Vieill.) so far north. One skin is men- 
tioned in the List ” as having been sent from Mez^n ; but 
all other records I find of its occurrence are from localities 
considerably to the southward of our limits. Judging from 
analogy, 1 am inclined to consider that this must have been 
an exceptional instance of its occurring so far north in Russia, 
as its range in Norway only reaches to 67° N. (Collett), 
Vide Introductory Remarks in this paper. 

Obs. — Acrooephalus dumstorum. Blyth [Salicaria mayni-^ 
rostris (Lillj,)). I can hardly admit this within our limits 
yet, though it is possible that it may be found as far north 
as Archangel. Lilljeborg records it as occurring between 
Kargopol and Cholmongory ;” but I find no positive record of 
its occurrence at the latter locality. 

(27) [Phylhscopus neglectm^ Hume.). No number. 

This species is now found to have been erroneously ad- 
mitted to our list of Birds of the Lower Petchora,” as the 
specimen which was thought to belong to* this species turns 
out to be merely a pale variety of P. tristis^ and not true P. 
n^lectus (^ Ibis/ 1876, p. 603, and Appendix to our papet 

Notes on Birds of the Lower Petchora,”* issued with the 
separate copies)* 

(28) Phylloscopus Gaetkiiy Seebohm, ^ Ibis,’ Jan. 1877, p. 92 

(asP. mq/or, Tristram, nee Forster). No. 112 in Table. 

' We are now able to add this to the European list and to 
the fauna of the N.E* District, as the bird mentioned by 
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u» in ‘ The Ibis/ 1876, p. 26, has been assigned to it (vide 
also Appendix to our paper in ^ The Ibis * issued with sepa- 
rata). 

(29) (Phylloscopus collybita^ Vieill.) No number. 

I find records of this species by Lilljeborg and Groebel 
unsupported by other evidence of its occurrence so far north. 
MejakoiF gives it as rather rare even in the south of the 
Vologda Government ♦ ; but Meves gives it as tolerably com- 
mon in the S.W. District. T consider its occurrence in the 
Northern Division very doubtful. 

Lilljcborg’s description is too vague for purposes of satis- 
factory identification, but seems to me more nearly to answer 
to that of P. trwtu, which species is more likely to occur 
there in autumnal migration than P, collyhita. In Norway 
the latter has been recorded as far north as 67° N. lat. (Col- 
lett, 1876) ; but I cannot find any record of its occurrence in 
the north of Finland. GoebeJ records “ P. rufa ” three times, 
and mentiotis having once found the eggs ; but there is nothing 
in his records to satisfy us that they should not have been 
implied to another species. I have concluded, then, to place 
P. collyhita in brackets and to place a ? opposite P. trietie in 
tlie column for the N.C. District. 

(30) (PhylloBcoptAs ftibilatria: (Bechst.).) Nonumber. 

I cannot now find any specimens of this species in our col- 
lections from Archangel, although Alston and I recorded its 
occurrence in 1873 ; nor can Alston aOTarently now corroborate 
our record. I therefore enclose it in oracketB, vide Postscript, 
p. 30. 

(31) ParuB ooBrukua^ L. Parua oteTj L. Nos. 117 & 118 

in Table. 

Herr Meves recordsthese two specieq,bttt not from personal 
observation, and probably quoting Goebel. Herr Goebel in- 
cludes P. cceruleua from his own observation ; but his record 
of P. ater appears to be founded on the single example in the 
museum, I prefer here to give the latter a doubtful claim to 
having occurred north of 64° W N. lat 

(32) Columha asnaa^ L. No. 182 in Table. 

Same categoiy as No, 19. 

(83) LagopiM mutua (Leach). No. 186 in Table. 

The line of the eastern range of this species must still be 

* Bull, de la Soc* Imp. des Nat. ds Moscou, 1866, p. 680. 
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condidered doubtful. Professor Palmen Finlands Foglar/ 
voL il. p. 44) records it from the mountainous countiy near 
Lake Imandra, between Kandalax and Kola. Lilljeborg, 
quoting MiddendorlF, says (K. V. A. HandL 1850, p. 320) 

” It seems to l>ecome rarer and rarer in Russian Laplan 
towards the White Sea ; he seems to consider, therefore, that 
its eastern boundaries arc here.” Herr Goebel records that 
large numbers of this bird arc brought to the annual fair at 
Pinega from the district of Kem ; but I think it is more than 
probable that these came to Kem in the first instance from a 
much more westeidy locality, or from the localities above taken 
notice of. At all events the presence of specimens in the 
Pinega market sent from Kem does not entitle the species 
to a place in the Archangel fauna (i.e, N.C.) ; nor does 
the presence of a specimen in the museum suffice. Goebel 
also includes it amongst the eggs procured, but gives no 
authentication. I thina it exceedingly doubtful that it exists 
on the east shore of the White Sea except in a frozen state, 
unless it may occur in Kanin. Of its occurrence on the west 
shore of tlio White Sea we have records in ‘ Finlands Foglar,’ 
vol, ii. p. 44 (Triostrov, near the mouth of the Ponoi river, in 
67« N.W,). 

In the N.E. District we have i*ecordB of Lagopm alpi^ 
Nilss., from the Northern Ural (Hoffman), in 66® N. lat., 
and from Waigats, by Von Heuglin, of a Lagopm^ probably of 
this species. 

(34) Tetrao urogallo-tetrix^ Sund. (r. Collett’s ‘Birds of 
Northern Norway,’ p. 50). Nb. 138 in Table. 

Under the name of Tetrao medim^ Schrader includes this 
^brid in his list of birds found in Russian Lapland, 
Tiie name T, urogalhidesj Nilsson, for a long time has been 
in most general use, out has been taken up by Midden- 
dorff for a totally different species from Kamtschatka. Lin- 
nmus named a Tetrao hybriam^ but it remains uncertain to 
which hybrid this name was applied. Sundevall re-named 
this bird Tetrao urogalh’^ietriciaea in 1869 ; but Collett very 
properly explains away the termination {tom. ciL p. 60) , 
and suggests the name standing at the head of this notice^ 
This name shoijdd, I think, st^d, t.e. if a hybrid is deserving 
at all of such distinction. 

(85) Cotwrnix communis^ Bonnat. No. 141 in Table. 

In ‘ Finlands Foglar ’ the Common Quail is recorded from 
Imtvigi&rvi, 65® N., near the Finnish frontier, a specimen 
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having been procured there on June 29, 1889 F. F.’ n. 65) ; 
and Abton and myself saw two specimens m the desh at 
Su 2 ma, on the south coast of the Wliite Sea, about 90 versts 
west from Archangel. Its occurrence in the N.C, District is 
not actually on record, aJtliough those seen by us were not far 
removed from the western boundary of it. 

(36) (Totanua HiagnatilUy Bechst.) No number. 

I find this included in a list of the birds in the museum 
made by me in 1875 ; but I think there must have been some 
mistake, as I liave no recollection of seeing a specimen there, 
and I find no other notice of its presence nor evidence of its 
occurrence in the Northern Division. 

(37) Crew pratemisj Bechst. No. 181 in Table. 

The only one on record ^pears to be the solitary specimen 
noticed by Goel)el (J. fiir Ornith. 1873). In 1872, when we 
were at Archangel, Alston and I imitated the c^ in presence 
of our boatmen, who appeared readily to recomize it Ibis,’ 
1873, p. 67). As Meves, however, and also Lilljeborg seem 
to consider it rare at even much more southerly localities, it 
is possible that we may have misunderstood our men, or our 
men may have misunderstood us. We have, however, the 
above single positive record of its occurrence, and so can admit 
it to a pli^e in this list. 

(88) Anaer cinereuBj Meyer. No. 185 in Table. 

Mr. Alston and I record &is species as occurring in the 
N.C. District ; but I consider now that some doubt attaches to 
this record. It is possible, however, that it may be reinstated 
in the N.C. Dismet, as Schrader has r^rded it from the 
N.W.*, and it is said to ocour in EastFinmark and to breed 
in West Finmark at Tamsdt* Hot Goebel also records the 
possible ?” eic) occurrence of it to the southward (J. fbr 
Dm. 1871, p. 22 footnote). 

(89) Anas str^era (L.). No number. 

Extreme doubt attaches to even the occurrence <s( this 
species within our limits ; and, as Hot Goebel has pointed out^ 
still more attaches to the record of its breeding, or having 
bred — the egp in the museum at Archangel h^g markea 
Archangel, while the birds are labelled (or catalogued?) 
from Astr^an. This error or uncertainty seems to have arisen 

♦ XfurOm. 185a, p. 244. 

« 't Sommerfeldt (Dresser, * Zoologist,* 1807, p. 778). 
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in earlier and been perpetuated in later records [<f. Meves, 

E . 780 j Alston and Harvie Brown, p. 71). Meves notes 
avina once seen this species at Ladoga Canal ; so it is just 
nossilne stray examples may occur as ^ north as Archangel. 
Meanwhile, however, it must only hold the value indicated by 
the brackets. 

(40) Histrionicus torquatm (L.). No number. 

The only record appears to be that by A. v. Nordniann, 
who rejwrts having seen one pair on the coast near Kem 
Finlands Foglar,’ vol. ii. p. 480), Until further record 
appears, I liave enclosed it in braefcets. Tlic occurrence is 

i ) 088 ible, but must be considered extremely improbable. It 
ifls been recorded also as occurring in Northern Norway ; but 
Mr. Collett attaches great doubt to the authenticity of the re- 
cord Map of Norway,’ letterpress; Christiania, 1876^). 

(40 J) Somateria Stelleriy Pall. No. 209 in Table. 

Nordvi records this species as breeding in Russian Lapland ; 
but Meves (J. fur Oni. 1875, p. 483) gives good reasons for 
doubting it. 

(41) Podioepa cristatus (L.). Nonumber. 

Its recorded presence rests solely upon a clutch of four eggs, 
brought to Herr Goebel by a person employed by him to 
gather eggs. Herr Goebel does not inform us that tney were 
authenticated by the bird being shot ; nor can the measure- 
ments or shape of these eggs, as given by him, be considered 
alone sufficient for their authentication. I cannot admit this 
without more minute and careful authentication. It does not 
occur in Norway north of 61® (Collett, 1876, ^ Map of Nor- 
way ’) ; and it would appear to be scarce in the Southbbn 
D msiON of North Russia, judging from the paucity of re- 
cords. 

(41 &) Larus glaucus^ BrOnn. No. 282 in Table. 

]>. Meves has evidence that L. argsntatus is the only species 
of Gull breeding on Bolovetsk, from Lieut. Sandeberg himself. 
Prof. Palmdn’s record, therefore, stands as very doubtful. 

(42) Larus sf^nis^ Beinh. No. 238 in Table. 

Were die Gulls seen in Yugorsky Strait and on Waigats 
not much more like^ to be of this species than Lotus fiAscas ? 
I think so. {Vide Von HeugUn, < Ibis,’ 1872, p. 65.) 

* I have received the letterpress and the map through th*) kindness of 
Mr. Collett. 
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(43) Larus minutusy Pall. No. 241 in Table. 

In the Table I have entered this species on the authority 
of Lilljeborg and Meves. Herr Meves relates that though 
he had no opportunity of visiting the locality near the fort at 
Archangel, he saw two skins of specimens shot there by Herr 
Ivcrsen. In 1872 Alston and myself had no opportunity 
of visiting tliis locality, except in passing, and we could 
not gain any satisfactory evidence of their presence there. 
My impression is, that evidence is wanting of their occurring 
and breeding evtu-y year, it seemed also not to be known 
to the natives. 

(44) {Sterna Jluviatilisy Naum.) No number. 

AueL Lilljeborg, who gives it as common at Archangel. 
I cannot find any other record : and as he includes Sterna 
arcticay Temm. ( = 8V. hirunaoy L. partim, vide Mr. H. 
Saunders on the SterninsB, P. Z. S., June 1876, p. 650, vt^St. 
maerwray Naum.), as only frequenting Skuretzkaia in Kola, 
whereas it is abundant on the outer islands of the Dvina delta, 
I think some confusion must have arisen, and that the occur- 
rence of St. jluviatiluy Naum., requires further confirmation. 


Summary of Distribution Table in Districts (up to 
date). 

(Spaces are left in the columns for future summaries.) 



« As before mentioned I have avoided for the present much criticism 
of the records in the N.W. district, owing to the incompleteness of our 
present data. 
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In the whole of the Northern Division of 
North Russia we have records of ... . 249 species. 

Of these there are of extremely doubtful value 

iu the fauna 1 2 

And of less doubtful nature ...... 7 „ 


Leaving authentic records of 230 species. 

A i^eat deal still remains to be done, especially in the N.E. 
and N.W.^ districts, and also in some parts of the N.C., 
Wore we can form an accuirate idea of the longitudinal distribu- 
tion. I have elsewhere more particularly indicated those 
portions of North Russia in which useful work might be done 
(Appendix to Notes on the Birds of the Lower Petchora,” 
issued with separata). It is believed, however, that the 
tabular treatment of the subject above given will admit of 
future additions and corrections being made at any time, and 
that future generalizations will l)e made somewhat easier. 

In my next section 1 hojK* to be able to treat of the fauna 
of the Southern Division, and to compare the Northern and 
Southern together. Then, having treated of the whole of 
North Russia north of GO®' N. lat., a comparison may be 
instituted between the faunas of all the countries of the Western 
Palaiarctic Region north of the aforesaid parallel, and useful 
results may be arrived at regarding the distribution of species 
in Northern Europe. 

I offer this plan of work to naturalists, and es{)ecially to 
workers in geographical di.stribution, in the hope that some- 


* There appears to be good reason to believe that the northern portions 
of the Kola peninsula are not thickly populated by birds, and might not 
indeed reptw a visit, if mly collecitng were intended. (A comparison, 
however, of even the limited fauna of the Kola tundras with that of the 
tundras further east and west could not fail to have considerable interest 


for the student of geofnaphical distribution.) In a work entitletl ‘En 
Sommer i Finmarken, Kussisk Lappland og Nord Karelen/ Christiania, 
1871, p. 211, the author (Prof. J. A, Friis) describes the banks of the 
river Kola as almost destitute of bird-life, although the;y are covered with 
luxuriant vegetation in summer. On the banks of the Tana Elv, further 
to the westward, and about ROO miles from the fjord, there is a singular 
dearth of bird-life, os 1 am informed by a friend who for many years has 
fished that rivenr ; and the same remark applies to the Enare lake and 
the district around it. Prof. Newton informs me, however, tliat the 
contrary is the case as regards the lower reaches of the Tana Elv. The 
southern half, however, of the Kola peninsula, south of the limit of pine- 
»owth [wtfe Dr. A. Petermann’s ma^; Stieler’s Hand-Atlas, no. 61, 
(Jst-Europa, Bl. 2. Nordost-Russland motha, Justus Perthes, 1870) ; or 
map in Prof. Fni»[B work al^ve aUuaed to], will probably be found to 

For further remarks on the work 


possess a richer and more varied fauna, r or turtner remarKs on tti 
done and the work to be done, I refer my readers to our Appendix 
Notes on the Birds of the TiOwer Petrhora.*^ 
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thing may be found in it worthy of imitation, however much 
may be considered faulty or imperfect. What is desired by 
naturalists I have taken as my text in the first part of this 
paper — a uniform method of registration and that is what 
I aesire, however far sliort of perfection my own plan may 
bo considered^. 

In conclusion, I wish especially to thank Prof. Newton for 
his ever ready and obliging communications in this connexion, 
and I have also to acknowledge with thanks letters from the 
following gentlemen, in answer to inquiries made regarding 
the distribution of the birds of Northern Europe, viz. to Hetr 
A. G. Nordvi of VadsS, Dr. Meves of Stockholm, Prof. A* J. 
Friis and Herr R. Collett of Christiania, and to Prof* 
Palm^n of Helsingfors. To the courtesy of the two latter 
gentlemen I am greatly indebted for much useful information 
bearing upon my subject, as well as for copies of several books 
and papers upon the birds of Finland and Norway. I need 
scarcely add that 1 shall be most grateful for any assistance 
these or other naturalists will afford me in my subject in the 
future. 

[To be concluded with Part III.] 

Postscript. 

PhylloscopuB horealisy Bias. No. 115 in Table. 

Dr. Meves informs me {in Uu) that this interesting species 
has been found last summer (1876) in Northern Onega, and 
also in the Kola peninsula, by the collectors employed by Lieut. 
Sandeberg. 

Erratum in Part I. 

Page 285. Transpose the names Tleatr^Kant^ lapponietm (L.) and Btee- 
tranhanet nivaHa (L.\ Nos. U5 and *36. The records a|>plied to the former 
in Doth Tables belong to the latter, and t^e vend. 


II . — Notes on Carhontforons Polyzoa. 

By R. Etheridge, jun., F.G.S. 

[Plate It A.] 

A LARGE collection of Carboniferous Polyzoa has lately beet 
made by Mr. James Bennie for the Geological Survey of 
Scotland, from Mid and East Lothian. From my notes on 
this collection I extract the following descriptions. 

• For the guidance of those, if such there may be, who approve of 
this method, I may mention here that the minor details of work, such 
as coUectixig the records and tabulating them for use, will be found in 
a paper read by me before the Glasgow Natural'^Hiatoiy Society, and 
whick I understand, will shortly appear in their Proceedings for Session 
1876-Jr7, entitled On uniformity of Method in recordingNatural^Hiatory 
Obsen ations, especially as regards Distribution and Migration,’* &c. 
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Gknus FenEstella (Miller), Lonsdale, 1889. 

(Mujrchiiion’fl Silurian System, p. 677 ; King, restricted, 

Perm. Foss. Englanci, 1850, p. 8o.) 

Fene/ttella arcttca^ Salter, var. scotica^ var. nov. 

(Plate 11. A. figs. 1 & 2.) 

FmeHeUa arcticuy Salter, Belcher’s Last of the Arctic Voyages, 1855, 
vol. ii. p. 885, t. 86. f. 8. 

8pec» char. Portions of foliaceous plane fronds, wliich 
must have measured several inches across. The branches are 
thicker than broad, rounded on the non -poriferous face, 
slightly but I'egularly zigzag, and fully a third of a line broad : 
they are regularly radiating and bifurcating over the general 
surface ; irregular, and some of them much thicker, below. 
Fenestrules broad, oval, a line long, and fully twice the width 
of the branches. They are very regular in size and shape, 
those at the bifurcation of the branches being similar ana 
equal to the rest. Non-poriferous face vciy slightly striated, 
appearing smooth to the eye ; pores ’ 

Oha, I have lately had an opportunity of examining some 
examples of this species from the Arctic regions, collected by 
Captain H. W. Feilden, R. A., naturalist to tne late Arctic Ex- 
peaition, which has enabled me to name certain examples of 
a Fenezidla froi^ our Lower Limestone ^oup which I had 
placed on one side for investigation. The aiagnosis given 
within inverted commas comprises the characters assigned by 
Mr. Salter to his species; out wKen a description can be 
drawn up from Captain Feilden’s specimens the specific cha- 
racters will have to be much augmented and tetter defined. 
The essential characters of the species, however, as defined 
by Salter, are the zigzag interstices, giving rise to hexagonal 
fenestrules, and their extreme regularity and similar disposi- 
tion. The variety has essentially all the characters of the 
species [the Arctic form], but simply on a finer and smaller 
scale ; the hexagonal fenestrules are much smaller, and per- 
haps the interstices and dissepiments proportionally wider as 
compared with the size of the former. These data are cer- 
taialy not of specific value, but will serve well as varietal 
characters. The fine stries of the non-poriferons face of the 
Arctic form are not visible on the variety ;»that surface of the 
latter appears to be quite plain. 

Without doubt there is a close resemblance between jP. 
orettca, Salter, and JP. {Betepora) prieca. Qoldfuss. However, 
neither in the figure given by Dr. Goldms^, nor in that given 

* Petrefecta Germaniaa, toI, i. t. 86. f. 19. 
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by Prof. H. A, Nicholaon* * * § , are the interstices so sharply zig- 
zag, but more undulating ; the fenestrules also are a long 
oval, and lack the characteristic hexagonal form of Fs arctiea. 
It must, however, not be forgotten that these fenOvStrules are 
described by Prof. MK^oy as veir obscurely hexagonal 
Locality and Horizon. Curriclee Quarry no. 2, Tyne 
Water, Edinburghshire, impure limestone, 20 to 30 feet above 
the no. 2 limestone of the Lower Carboniferous Limestone 
group. 

Collector, Mr. James Bennie. 

Genus Glauconome (Goldfuss), Lonsdale, 1839. 

Glctuconomey Goldf. (para) Petrefacta Germanise, p. 217 ( G. disttoha) ; 
Lonsdale, 1839, Murchiaon^B JSilurian System, p. 677; M‘Ooy, 
1844, Hynop. Garb. Foss. Ireland, p. 198. 

Acanthocladia^ ^^ing, 1849, Ann. Nat. Hist 2nd sor. iii. p. 389 ; 

18/50, Permian Foss. England, p. 47. 

IhimreteporOf D’Orb. 1849, Prod, de Pal. i. p. 45, 

Gen. char. Polyzoariurn shnib-like or d(‘ndriform, with 
non-anastomosing bilaterally symmetrical sterns and branches, 
all more or less in one plane; celluliforous on one face only. 
Main stem giving off occasional secondary stems, similar and 
equal to itself. Branches varying in length, simple or bila- 
terally branched, passing from the stems at a right angle or 
an angle less than a right angle. Cell-apertures arranged on 
the stems and branches in longitudinal series, the latter 
usually separated from one another by a keel or dividing ridge 
more or less develoi>ed according to species ; cell-mouths with 
plain or elevated margins, sometimes radiately denticulated. 
Oelluliferous face sometimes ornamented with faint strifie and 
small nodes variously arranged on the longitudinal keels. 
Reverse striated or othemise ornamented. 

Obs. The term Olauconome was first used bv Mttnster in 
Qoldfuss’s fine work for four J species of cylindrical Polyzoa 
having cell-apertures distributed on all sides *of the polyzo- 
nrium, viz. Q, marainata^ G. rkombifera^ Q, tetragona^ and G. 
hoxagona^ of which the first may be taken as the type, A 
fifth species was subsequently added under the name of (?. 
disticha^. The date of publication of the ^ Petrefacta Ger- 
maniffi,’ or, at any rate, of that part of it containing the de- 
scriptions and figufes of the forms in question, is variously 

• Report Pal. Province of Ontario, 1874, i. p, 101* 

+ BniL Pal. Fom. p. 76. 

t Petrefacta Germanise, p. 100, t. 60. 

§ Ib. p. 2ir,t. ^i5. f. 15. 
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given. By Agi^ijsiz^ it if* said to be 1826, by D'Orbiguy at 
the end of 1829t, and by ►Stoliczka 1827j:. The four first- 
descriljed species were referred by Dc Blainville § and iMilne- 
Edwards II to the genus Vinculariaj Defrance, published in 
the ‘ Dictionniiirc des Sciences Naturelles’ in 1829 and, 
in fact, not only were the species referred by these authors, 
but they ap})ear to have made the genera synonymous, retain- 
ing, however, the latter term Vincularia, The Sfth Palm- 
ozoic species, previously rneiitioniid, was shown by Mr. Lons- 
dale to ])OHsess characters at variance* with those assigned by 
Mlinstcr to the four earlier-described forms, insomuch tliat it 
possessed cell-apertures opening on one face of the j)()lyzoarium 
only. For this tyfie Ijonsdale nttained (he abolislied name 
OlaucAmome. and generically redefined it**. It has been so 
used by Prof. M^Coy and other British pala3ontologi8ta, and 
in trutli, forms a very convenient Palaeozoic genus. In his 
Index Paheontologieus ft? Er. Broun (‘ommitted tlie mistake 
of mixing up, under the name Gkiuconome^ the four vinculiform 
s}>ecies of Mitnster, the fifth (retained by Lonsdale as typical 
of the redefined genus), and some others — an error which, 
however, was rectified in the ^ Letluea Geognostica ’|J:, where 
Glauconoine is limited and definitely placed as a synonym of 
Vinculariay Defrance. D’Orbigny rejected tlie name Glauco- 
name and made it a synonym of Vinculariay Defrance, for 
three reasons — cihiefly on account of uncertain date of publica- 
tion, because it was announced (as he thought) later than Vtn- 
culartaj and, lastly, the term had already bt'eti preoccupied by 
Gray for a genus of Mollusca§§. He further states tliat the 
plate upon which the figures Avere delineated was unaccom- 

I ianied by text, and that Otauamome “ fut peut-(^tre publid k 
a fin de 1829, certaineraent ambs lo genre tHncularia de De- 
france/’ On the other hand. Prof. W. King has passed over 
the claims of Lonsdale’s redefinition of Glaticonome as to 
generic rank, and proposed in its place the name Acaniho- 
cladiay which has been pretty generally adopted by conti- 
nental writers on Permian paleontology, although not 
universally so. The Chevalier d’Eichwald. has also split up 

* Nomenclator Zoologicus, Polypi, p. 12. 
t Pal. Franc. Terr. Onlt v. p. 
j Pal. Nsu-Sesland, 1865, pp. 144, 145. 

J Man. d’Actinologia, 1 834, p. 464. 

11 Lamarck'a Hist. Nat. Animaux a. Verteb. 2nd ed. ii. p. 193 (Jide 
Donadalo). ^ T. Iviii. p. 214. 

♦♦ Murchison’s Silurian Syst. 1889, p. 677. 
tt Nomenclator, 1848, p. 531. 
ii Band iii. Theil 5, p. 99. 

S§ Pal. Fran 9 . Terr. Cr^t. v. p. 69. 

ilnn. <6 May, N, Hist, Ser. 4. Vol. xx. 
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Qlnuc/)nome into two sections: as defined by Lonsdale he has 
referred it to Acanthodadia ^ King, whilst another portion, 
embracing the Tertiary species of MUnster, is made equiva- 
lent to Vtneuhxriay Defraiice^. Lastly, Dr. Stoliczkaf, so far 
as 1 understand him, appears to consider Glauconome^ Mtlnstor, 
identical with Salicornartaj Cuvier, 18171, and not with 
Vmcahtria ^ wliich he retains as a separate genus§. 

It will be apparent from the foregoing r(‘mai‘ks that consi- 
derable difference of opinion luis existed both as regards the 
date of publication of Ghmronome, Munster, and its value as 
a genus. I think it is tolerably clear that its publication took 
place between the years 1826-29 ; probably jt)r. Stoliezka is 
TicjHY the mark in saying 1827, notwithstanding D^Orbigny^a 
statement to the contrary. Such being the case, it would nave 
precedence over Defrance; and this I think it 

undoubtedly has, instead of becoming a synonym of tliat 
genus, as placed by I)e Tilainville, Milne-Edwards, D’Orbigny, 
Bronn, and otliers. This 1ms been brought forward with much 
force by the late Dr. Stoliezka. 

It was probably in view of this confusion that Prof. W. 
King proposed the name Acanikocladia ; and it becomes an 
open question whether we ought not to employ it for such 
forms as those now under consideration insteaa of Olauconome^ 
Tjonsdale. On the other hand the latter has become so 
universally used for Polyzoa of the type of (?. disticha^ 
MUnster, especially in this country and America, and has 
amongst continental writers so much fallen into disuse (whether 
rightly so or not is the question) for those of the type of O, 
marginata and (7. hexagona^ that I think we may, pending 
further information, adopt Lonsdale’s redefinition for PalsBo- 
zoic forms of the G. dtaticha type. This will become per- 
fectly feasible if, as Dr. Stoliezka says, Olcniconomey MUnster 
(as typified by O, tetragona)^ is equivalent to SaUeornariay 
Cuvier ; but of this I have not seen any confirmation. If, on 
the contrary, Dr. Stoliezka is not correct in this, then Glauoo^ 
name must be regarded as having priority over Vincularta, 
From this* point of view Gtaueommey Lonsdale, becomes ntZ, 
and Acanthocladta, King, will have to be adopted for the 
Palseozoic forms. The whole question, however, requires 
further elucidation. 

Synonymous with Lonsdale, and Acanthocladta, 

King, is D’Orbigny’s Penmretepora, a more extended descrip- 

• Letheea Boasica, 1860, i. pp. 884, 399. 

t Pal Neu-Soeland, 1^18, p. 144. 

J Kegne Animal, iv, p. 76. 

5 Pal. Neu-Seelmd. 1805, p. 152. 
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tlon of which, than tlic original, will be found in the ^ Cours 
^Idmentaire do Paldontologic ’ 

Dr. J. E. Gray used the term Glauconome^ in 1828 or 1829, 
for a freshwater genus of Vtmeridae f, but afterwards appears 
to have abandoTunl it ; and eitlier he or Broun proposed m its 
place that of Glaucomya or Glaucoiwmya J. 


Olauconome eleganfula, sp. nov. (PI. II. A. figs. 3~6.) 

Spec, char, Polyzoariuni bipinnate ; main stern and secon- 
dary stems zigzag, giving off at each angle a simple lateral 
branch inclined upwards. Obverse of the stems and branches 
angular; reverse rounded or flattened, with longit\ulinal micro- 
scopic striae, (jell-apertures anranged in a single line on each 
half of the angular stems and branches, those of one line alter- 
nating with those of the other ; on the stems there arc three 
between every two branches on each side ; on the branches 
they are in an unbroken series ; in all the margins are level 
with the general surface of the stem or branch, as the case 
may be, as tliere is no evidence of any rim or projecting 
lip. 

Obs, This very small and elegant species of Olauconome 
has come under my notice both from tlie Carboniferous series 
of the north of England and south of Scotland. I first 
observed it on some shale sent to mo by Mr, Hugh Miller, 
F.G.S., and afterwards in greater quantity on the surface of 
weathered shale collected by Mr. Bennie, The figured speci- 
men is simply pinnate, but we have in the Survey collection 
a bipinnate example, from which the above description is 
taken. When the outer layer is removed from the non-cellu- 
liferous face the bases of the cells are seen following one 
another in close succession and in an unbroken line (figs. 5 & 6), 
and would give rise to the idea that a similar aisposition 
would be found on the obverse. On the latter, however, the 
cells are arranged in two alternating lines, one on each of the 
angular faces — the first cell, as it rises from the basal laprer, 
passing to the right, the second to the left, the third to right 
again, and so on throughout the whole stem. Having failed, 
after a careful search, to find any published description of a 
Olauconome suitable for the reception of this form, I have 
assigned to it the above name. 

• 1852. vol. ii. p. 104. 

t Spicdlegia Zoologies, 4to (1828 or 1829 P), No. 1, p. 6. 

t Bronn, Index Pal.^^ ^ Noraenolator,* 1848, p, 631 ; Woodward, * Man, 
MpHusoa,^ 2nd ed. p, 477; Stoliezka, *Pal. Indiea/ iii. p. 91; Pictet, 
"TfaiW de Pal/ iii. p. 402. 
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Localities and Horizon. Carboniferous shale, Ho]:>cshi6l(l 
Burn, near Mount Farin, Northumberland, probably near the 
horizon of the Scar Limestone; shale alK)Ve the no. 1 or 2 
limestone, Lower Carboniferous Limestone group, Harelaw 
Quarry, near Longniddry Station, Haddingtonshire. 

Cof/eefors. Mr. Hugli Miller, F.ll.S., and Mr. James 
Bennie. 

Genus Thamnihcits, King, 1849. 

(Aimals Nat TTUt. 184U, iii. p. 380). 

Thamnisciis puHtulatiXy U. Eth., jun. 

Polypora ? pufttukita^ K. Etht^rid^^e, jun., Meiu. (5eol. Sur\’ev Scotland, 
lixpl. 23, 1873, p. 102, 

77mnnis('tiH Hank mi, Young and Young, Annals Nat. Hist. 1873, 
XV. p. pi. 0 bis. 

Ohs. hi 1874 I described, in the explanation to sheet 23 of 
the one-inch Gcologieal-Survcy Map of Scotland, certain 
fragments of Carboniferous Polyzoa which I believed to be 
new, with the remark if it be a new species of Polypora^ I 
would propose for it the specific designation of P. pmtulataP 
I also pointed out that the disnosition of the cells and mode of 
branching were ex(*eedingly like those seen in the type species 
of Thamniscus^ 71 dubim^ Hchl., and suggested that it might 
be a species of this genus. 

Since my notice of the fossil appeai*ed, the Messrs. Young 
have obtained a comparatively perfect example, and have 
shown that it should be more properly referred to TJumnimuSy 
as I surmised ; but at the same time these authors have altered 
the name to T. Rankini — quite an unnecessary proceeding j 
for I gave a perfectly intelligible description, and my specific 
name is to all intents and pui*jx>ses a good one. 

Genus Rhombopora, Meek. 

Jthomhoporu, Meek, 1872, Hayden’s Final Report of the U.S, Qeql. 
Survey of Nebraska, p. 141. 

I would draw the attention of British palaeontolomsts to the 
above genus of the late Mr. Meek, referred by him to the 
‘^Polypi’’ (Actinozoa), but which will, 1 think, probably 
prove to be a Polvzoon, The genus was established for small 
ramose corals with non-septaie, short, tubidar cells radiatimg 
oblicpielv outward and upward on all sides firom an imaginaiy 
axis ; cell-months rhomoic or rhombic oval, and very irregu- 
larly arranged in longitudinal andobliqne spiral rows,tne former 
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of which arc Homotiines so[KiratC(l by more or less flexiiouH lon- 
gitudinal ridges ; interspaces usually rather thick, and not 
pierced by tran8V(‘rH(» pores, but oceaipicd by very minute, non- 
scptate hmgitudinal cells that arc closed and represented at the 
surface by minute granules or spinules/’ 

Mr. Meek (tonsidcued that Mitlepora rhomfufera^ Phill., Via- 
oularia ornafa^ Eirlivv.,and Facosifes sirialisj Portlock, might, 
^Svith much confideiu'e, be included in this genus.’’ The lirst 
of these has Ikhmi shown l)y the Messrs. Young to be a species 
of their genus Phahdoinesou'^ but with regard to the others I 
am not in a p^)^itio^l to form an opinion. Mr. Mccik eoncluded 
his description with this remark : — Although some species 
of this genus \UhorHbopora\ have been refernMl to (Johlfuss’s 
genus Viucalaria, tiny arc widely removed from tlie typical 
Cretimeous spe(‘ies of tliat genus.” I think it |)rol>able that 
lihombopora will bt found a very eoiiveiiieiit one for numerous 
small Polyzoa of our Carboniferous and, perhaps, Silurian 
rocks, the generic affinities of whicli have often been a 
stumbling-block to autli<u*s. 'The relation of lihombopora to 
Vincularia requires investigation ; but 1 would in the mean 
time suggestan examination (to those who have well-preserved 
specimens) of the following species : — Vincularia ornufa, 
Lichw. ; V, muricata^ Eichw. ; F. Benniciy mihi ; Cerio^ 
pora hamiltonensisj Nicholson : Millvpora inteiporosa^ Phill. ; 
M. oculaidy Phill. ; M. spicularisy Phill. ; and Ji, slmdis^ 
Phill. 

Rhombopora has been adopted by Dr. Toula * for certain 
forms from the Perriuo-Oarboniferuus rocks of Spltzbergen. 


EXPLANATION OF PLATE 11. a. 

Pig. 1. Fefmtella arHica^ iSaltor, var. moticaf R. Eth., Lower Ciirboni- 
ferous Limestone group, Cunielee Quarry, Edinburghshire. 
Nat. ma, 

Fig^Q. A small portion, much enlarged, nou-poriforous face, to show the 
zigzag interstices and hexagonal feiiestrulos. 

Fig. 8. Qtaucmonie deganUda^ K. Eth.j I^ower Carboniferous Limestone 
group, Harelaw Quarry, Iladdingtonshii-e ; poriferous face, some- 
what enlarj^d. 

JFliy. 4 A portion of fig. 8, much enlarged. 

Ffg. />. Another specimen of the same, striated or non-poriferous face, 
nat. size., Harelaw Quarry, Haddingtonshire. 

Fig. 0* A portion of fig, 8, much enlarged. 

(I am indebted to Mr. Wilson for the drawings.) 


, d. k.-li. Akud. d. WissenschaRcn zu AVieii, 1875, Ixxi, 
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III . — Arctic and Antarctic Sponges <kc. 

By 11. J. Cakteu, F.li.h?. &c. 

[Plate L] 

On the 5th of May, 1877, I had the pleasure to receive from 
Dr. Gunther, on l)ehalf of the British Museum, for examina- 
tion, five small jars coutainin;^ sponges &g, collected by the 
naturalists of tlic last Arctic expedition ; and certainly the con- 
tents of these jars, although apparently trifling, arc particu- 
larly worthy of examination, since it is not the (jvidence which 
the four entire specimens of sponges tlnit they contain pre- 
sents which makes them interesting, but the number of other 
minute objects about the sjiccimens and the microscopic con- 
tents of the sand which has fallen from them to the bottom of 
the jar. Altogether, too, their comparison with similar results 
already in the Britisli Museum, which were obtained from the 
Antarctic regions and Spltzbergen respect ivi'ly, renders it 
desirable that they should be specially noticed. 

Jars Nos. 1, 2, and 3 are from Capt. H, W. Feildcn’s col- 
lection, and contain as follows : — 

No. 1. {Specimens of a siliceous sponge (Semisuberttesj 
n. sp.) growing upon the outer shell of a large Balanm^ which 
itself bears other organisms that will be hereafter mentioned ; 
also two horny sprigs of a Hydrozoon bearing parasitically 
Foraminifera and Diatomacea3. The whole, further, labelled 
Smith Sound, Cape Napoleon, 50 fths., Aug. 1876.’^ 

No. 2, Si:>ecimens of a siliceous sponge {Halichondria pani- 
ceaj Johnston), an Actinia^ and a sprig of a colourless, horny, 
branched Polyzoon. The whole labelled Lat. 79. 25, F. 
Pierce Bay, 15 fths. B. T. 29. 50.— 10. 8. 75.” 

No. 3. Specimen of a calcareous sponge only, viz. Sycon 
raphanus. Sdt. Labelled ^‘Lat 79.25, F. Pierce Bay, 
15 fths. B. T. 29. 50.— 10. 8. 75.” 

Jars Nos. 4 and 5 contain specimens collected by Mr. 
Hart. 

No. 4, Specimens of calcareous sponges, viz. one each 
of Ute glabra^ Sdt., and Lmcoaolenia coriacea^ Bk., together 
with sprigs of branched homy and calcareous Polyzoa 
respectively. Labelled ‘‘Aug. 11th, ^75.”, 

No. 5. Three portions of a Melobesia (ikf. polymorpha)^ 
Labelled “ 10-20 fths.”^ 

On a particular examination of the contents of these jard 
the following report has been wntten, beginning with 
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J a r No. 1. 

Sponge, Semisuherites arctica^ n. sp. (PL 1, fig. l,a~c.) 

General form funucl-Hliaped, hollow, with a long round 
Blcm (fig. 1, a)y diminishing in size to the point of attach- 
ment; mouth rtubcireular, margin tliu’.k, round, undulating 
(fig. 2, e). Colour light grey. Surface reticulate, even. 
Pores external, microscopic ; vents internal, large, plenti- 
fully and uniformly sc, aliened over the inner surface of the 
funnel (fig. 2, d). Internal structure loose'., light, composed 
of acuate spicules united together by sarcode into bundles 
which, crossing each other, produce the usual arcolatcl tissue 
of sponge. Spicules of one kind only, viz. skeleton, hut of two 
forms, viz.: — 1, acuate, slightly curved towards the large end, 
smooth^ and gradually diminishing towards tlie smaller one, 
which IS rather abruptly pointed; average largest size*- l-48rh 
by l-3000th inch in its greatest diameters (fig. 3, a ) : 2, the 
same, but with a slight subterminal inflation (fig. 3, b). Size 
of largest specimen (tig, 1) about 3 inches long by inch 
across the brim of the funnel. 

Hah. Marine, Arctic regions. Growing singly or in plu- 
rality on hard objects, 

Loc. Smith Sound, Cape Napoleon, in 50 fths. 

Obs. There is much interest attaching to this sponge in 
many ways. First, it is almost identical in elementary struc- 
ture with Haltchomlriasanguineay Johnston (Brit. S[)ong. 1842, 
p. 138), originally described, with a figure of its spicule, by 
JDr. Grant in 1826, under the name of Spongia sanguinm 
(Edinb. Phil. Journ. pi. 121. fig. 9), which together with his 
papillaris are the two commonest sponges on this coast 
(Budleigh-Salterton, Devon), where they can be found at all 
tides in great abundance a little below high-water mark. Se- 
condly, Dr. Bowerbank, from the orange-colour and cork-like 
tissue of Halickondria sanguineay the tendency of its spicules 
to a pin-liko form, and the fact that, in one instance, he found the 
identical form of flesh-spicule which characterizes Vioa John-- 
Btoniu Sdt., and (as I hope soon to show) several other sponges 
of this kuld (Brit. Spong. vol. i. pi. iii. fig. 72, p. 239), 
points out that both Semisuberites arctica and Halichondria 
mnguinea belong to the family Suberitida, of which I also 
hope soon to give a full account with all hitherto described 
species in its different groups* Thirdly, a similar specimen of 
the same sponge, but much larger, from Spitzbergeii (fig. 2), 
was presented to the British Museum by the Rev. A, E, Eaton 
in 1873, which may cH.sily bt* found by the register number 
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73. 10. 35, 1, and its unmistakable whale-ship odour. It is 
6^ inches long and 3| inches across the long diameter of the 
mouth, Mdiose sides appear to have been partly brouglit into 
contact by compression, although the brim is cleft. Fourthly, 
one of the sponges drt*dged up by Bir James lloss at 74^° south 
latitude, in 300 ftlis., is also a Buberite. This, too, is in the 
British Mus(’uiri, and will be described in the account of the 
Buberitlda to which 1 have alluded. 

Besides the sjiecimens of Hemisuberites arctira in this jar, 
there are two branched sprigs of the Ilydrozooii Eudendrmm 
ramosmn (Hincks, Brit. Hyd. Zoophytes, Atlas, pi. xiii.), 
each about three inches long ; and these, again, arc more or less 
covered with parasitic Foraniinifera of the rotaline type (chiefly 
PulvinuUna)^ a great variety of Diatom acea», and here and there 
an acexvulav calcareous Polyzooii; while the ?^^-shell 

on which the sponges grew bears the beautiful little nutant 
horny Polyzoon Pedicelnna gractUs (fig. 1,(3 and fig. 5) in 
great plurality on its creeping stoloniferous stem, and here 
and there the little Infusorium Lagotia mridis of Strethill 
Wright (Edinb. New Phil. Jouni. 18 J8), Freia ampulla^ Clap. 
etLachnn, abundant liere (feudleigh-Balterton) andonthe sedges 
of the brackish marshes in the island of Bombay — thus, like 
tlie little Protovoveus nivalis ^ flourishing equally in the arctic 
regions and in the torrid zone, wliere I found it in 1849 
(see my pajier On tlie Bed Oolouring-matter in tlic Salt- 
pans of Bombay,’’ Journ. Bomb. Asiat. Soc. vol. iii. pt. 2, 
p.32). 

Having obtained some of the sea-l>ottom from the jars in 
the Britisli Museum holding the sponges dredged up m the 
Antarctic Sea by Sir James Ross, to which f have alluded, 
and also mounted it in balsam for microscopical examination, 
I did the same with the sea-bottom from the jar coutaining 
Semi suber ilea arctica from Smith Sound, when I found that 
the two so far agreed that there was not a (^occolith or a 
Rhabdolith to be found in either, and that, while the sea- 
bottom from tlie antarctic regions contained hardly any Globi- 
gerincB, that from Smith Sound contained none at all. In other 
respects, as regards microscopic organisms, they were much 
alike, excepting that, whereas in the antarctic sand Radiolaria 
of the gfenera Ualumma and Dictyocha abounded, 1 only found 
one Dtetyocha in the sand from Smith Sound. 

Now the sea-bottom ac>companying Sir James Rosses speci- 
mens came from 300 fths. in 74|'^ south latitude, while that 
from Smith Sound w^as from 60 fths. in about 79® north lati- 
tude — that is, off Gape Napoleon, 

From Dr. Wallich^s obsowations in H.M.S. ‘ Bulldog,’ in 



41 


and Antarctic Sponges, 

1860, we learn that between Greenland and Labrador, along 
the belt traversed by the arctic current, and in a southerly 
direction along the coast of Labrador, it {Gloligerina) is 
either absent or occurs only in ” very Hnuted quantity ” 
/i Deep-sea Ilescarches on the Biology of Olobigerlnay p. 5: 
Van Voorst, 1876) ; while the most northern sand in which I 
have observed Coccoliths came from the Atlantic, between the 
north of Scotland and tin' Faroe Islands, where they are very 
abundant in tlie deco sea ; but then, again, tliey, as well as 
CoccoHjdieres, are tolerably plentiful about the sponges tliat 
gro'<^ on the rocks of this shore (Bmlleigh-Salterton). 

Dr. Wallich [L c.) also states that lie found Olohigprincp 
present in sca-bottom from 50 to 3000 fths. but while 
Coccoliths arc abundant on the sea-shore here, I have never 
met with QlMgerinir • so that it may be qiU‘Stioned whi^ther 
their cdiief habitat does extend to such shallow water. Be this 
as it may, the deep-sea bottom of the Atlantic is almost entirely 
composed of Globiqcrinw and Coccoliths^ where the deciduous 
ones are often agglomerated into tests for the so-called Are- 
naceous Foraminifera and minute Annelids ; but in the sea- 
bottom of ISmith Sound, where there are neither, these .tests are 
as often made up of the minute frustules of Diatomaceai. like 
those of some of the fresliwater arenaceous Difflugia*, Also in 
Smith Sound minute Mehsita* appear to be preferred, proba- 
bly from their being most plentitul there ; wliile they are as 
often found in the stomachs of the Polvzoa, but never a Cocco- 
lith or a Glohigerina^ so far as my ouservation has been ex- 
tended. 

Lastly, I should mention that a small Alcyoaixim is attached 
to the £<x?awws-8hell (fig. 1,/). It is globular, about j inch in 
diameter, and consists of a botryoidal group of melon-shaped 
cells (fig. 4) of diflerent sizes, according to their age, below 
^ of an inch in diameter, the whole growing from a con- 
tracted, corrugated base. The polyps are encased with the 
usual spicular coat, which is extended into each tentacle, of 
which there are eight ; so that this Ahyonium probably be- 
longs to the verruciform species, Nephthya of Savigny. Borne 
of the cells had their polyps exserted. 

In the mounted sand are also present the remains of many 
other sponges, viz. the perfected flesh-spicule of Melonanchora 
elliptica (Ann* 1874, vol. xiv* p. 212, pL xiii, fig. 9), the 
larger spicule of Cortidum abmsi (ib. 1873, vol. xii. p, 18, 
pi. i. figs, 3-5), also large bihamates {jibuloe)^ probably of 
an Esperia^ and many other spicules whose forms, although 
diflfbrent, do not characterize any sponge in particular. 
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Jar No. 2. 

Contains specimens of Halichondriajyanicm^Sohneiou [Span-- 
gia papillaruy Grant), of the coast, but with larger spicules and 
the nistodermal coat peculiar to the deep-sea form ; a small 
Actinia ; and a sprig of a branched, colourless, horny Poly- 
zoon. 


Jar No. 3. 

Contains a single specimen only, viz. a calcareous sponge 
{Syoon raphanus^ Sdt,). 

Jar No. 4. 

Contains one specimen eaph of the calcareous sponges Utc 

f lahra^ Sdt., and Lmcosolenia coria^ea^ Bk. [Ascetta cariacea^ 
l&ckel) ; also sprigs of three kinds of branched Polyzoa, 
one calcareous. 

Jar No. 5. 

Contains three fragments of Melobesia polymorpha only, 
which was sessile. 

I have mentioned all the other organisms which these jars 
contain besides the sponges to show that tJic se^-l)ottom, ^th 
in the arctic and antarctic regions, at least so far as regards the 
latitudes mentioned, is as pregnant with life as that of any 
other part of the globe, at the same time that it has its pecu- 
liarities. 

The specimens have been examined and returned to the 
British Museum without delay. 


EXPLANATION OF PLATE I. 

Fig, 1. Ssmisuherites arcUoa^ n. sp., growing on the outer shell of a 

nm. Natural sisse. Smith Souuo. Lateral view, o, stem : 
fuxmel-shaped head ; c, margin $ d, J^ci/emus-ahell: e, Pgdmmna 
gracdu: /, Alcyonium; gg, stems of 8, arctiea broken offj A, 
dotted line indicating opposite border of mouth. 

F%g,% The same, from Spitsbergen. Natural size. Lateral view, a, stem; 
6, futmel-shaped head ; e. pore- or external surface ) dp vents on 
internal surface ; rounded margin. 

Fig, 8. The same, spicules magnided on the scale of l-12th to 1-ldOOth 
inch. a. acuate form j A su^inlike form. 

Fip, 4. Single cell of Atcyoniump ng. Iff, magnified. 

Ftg, 6, of PedmUma graeUuy magiiifi^. to show the amm of the 
inteiior. a, stem j A, calyele Cp am orifice surronimed by ten- 
tacles} d, anal orifice} e, stomach } /, tentacles. 
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IV. — Descriptions of Asiatic Diurnal Lepidoptera^ 

By Fredkutc Moore, F.Z.S. 

Fam. Danaidse. 

Danais nipalensis, 

Male, Upperside dull ferruginous black : fore wing with 
the basal internal half bright ferruginous, intersectexl by the 
black veins ; an oblique subapical narrow series of five white 
spots, the second, third, and fourtli elongated, the fourth 
longest, the fifth subconicul ; a scries of two median submar- 
ginal and four marginal small white spots : hind wing with 
the spaces between the veins to beyond the disk ferruginous, 
intersected by broad black-rnargincd veins. Cilia alternate 
black and white. Head, thorax, and legs black, spotted and 
streaked with white. Abdomen ferruginous. Underside 
paler ferruginous black, marked as above. 

Exp. 3| inches. 

ll<w, Katmandu, Nepal [Oeneral Ramsay), In coll. F. 
Moore. 

Nearest to D, chrysippusj from which it may be distin- 
guished by the absence of all white markings, except the 
nan'ow oblique subapical series on the fore wing. 

Danais gautama. 

Female, Black with bluish- white markings ; fore wing with 
two long streaks within base of cell and three short streaks at 
its end; a series of five narrow streaks beyond end of the cell ; 
six discal spots ; two lengthened narrow streaks starting from 
base between lower median and submedian veins, and a spot 
beyond, the upper streak broken near its end ; throe small 
spots before the apex and a marginal row of spots ; a short 
streak at base of nind margin : hind wing with three streaks 
within the cell ; an elongated discal series of streaks, and two 
outer marginal rows of small spots. 

Exp* 3| inches. 

floO. Henzada, Rangoon district, Burmah {Watkins), In 
coll. F. Moore. 

Most nearly allied to D, septentrionisj Butler, but differs in 
the shape of me fore wings (these in D.aautama being shorter), 
the two basal Streaks within base of the cell, the wider inter- 
inaces between the discal and marginal spots, and in the form 
of the streaks below the cell ; on the hind wing it has an 
a^itional central streak within the cell, and the discal streaks 
between the veins are broad. 
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Danais nilgiriensia, 

Fuliginotis 1)1 aok : fon* wing with a bluish-white fltriatcfl 
streak within the ecll ; three subapical costal spots, Ixilow 
which are two narrow streaks, tlie lower elongated ; tive spots 
within the disk; an elongated, black-centred, triangular streak 
between lower median and submedian veins ; a submarginal 
series of seven spots, the lower, second, and third with a den- 
tate point outward ; a slmrt marginal row of small dots from 
posterior angle : hind wing with a bluisli-white, narrow, fusi- 
form streak within the cell ; five contiguous small narrow 
spots outside th(*. cell ; three long narrow abdominal streaks ; 
a subraarginal scries of spots, the upper two largest, the third 
dentate, the otliers small ; a marginal row of smaller spots. 
Head, thorax, and legs black, spotted and streaked with white. 
Abdomen blackish above, grey beneatli. Underside paler, 
markings as above. 

Exp. inches. 

Hab, Coonoor, Nilgiris (/>/*. Day), In coll. F. Moore. 
Euplvca coreoidcit, 

Male and female dark vedvety olive-brown, palest externally. 
Male. Upperside — fore wing witli a jmnninent subinarginal and 
marginal series of small white spots; two elongated silky 
impressed marks between lower median and submedian veins: 
hind wing with broader series of white oval and rounded sub- 
marginal and smaller rounded marginal spots. Underside 
paler ; marginal spots as above ; both wings with small white 
spot at end of the cell and contiguous series lieyond. 

Female with marginal spots as in nmle, the subraarginal 
scries on both wings above and the discal series on fore wing 
beneath being lai’ger, 

Exp. c? 3f. ? 34 inches. 

Hab. MalaW (Nilgiris and Wynaad). In coll. F. Moore. 

Has much the appearance of E. core^ figured by Cramer 
(which is also found m the same locality), but may be distin- 
guished from that species by the two elongated silky impressed 
marks in the male, the male of jB. core having but a single 
short narrow mark. 


Euplma lanhana. 

Male. Upperside dark velvety olive-brown, palest exter- 
nally : fore wing with a submarginal and marginal row of 
very small indistinct whitish spots ; two elongated silky im- 
pressed marks between the lower median and submediau 
veins : hind wing with a submarginal and marginal row of 
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whitwli spots, the former oval from the anal angle and duplex 
anteriorly, the latter smHller and round. Underside paler ; 
marginal white spots the same, those on fore wing more 
prominent j both wings wdth a small white spot at end of cell, 
and a contiguous series beyond. 

Exp. 3 to 3g inches. 

Hah, Ceylon. In coll. F. Moore. 

This spccios stands in the Britisli Museum cabinet as the 
E. core of CraiiKT, and is referred to as such in Mr. Butler’s 
monograph (P. Z. 8. 1866. p. 276). It is allied to E, coreoidesy 
but differs from it in the shape of the wings, the fore wing being 
broader, sliorter in the hind margin, and more trigonal in 
form ; the hind wing also is somewhat longer hindward and 
less rounded on the outer margin. 

Enplma asela. 

This is the Ceylon representative of E, corCy and differs 
from typical specimens from India in the male and female 
being above and beneath of a paler olive-brown, having both 
rows of marginal spots very small, partly obsolete, and of an 
olive-W'hite colour, those on the hind wing also being smaller 
and leas prominent. 

Exp. M inches. 

Hat), Cfcylon. In coll. F. Moore. 

Euploea sinhala, 

Male, IJpperside dark velvety olive-brown: fore wing with 
a short, broad, oval, silky impressed mark between the median 
and submedian veins, a submarginal row of small ochreous- 
white spots and marginal lower row of minute 8jx)t8 : hind wing 
with a broad median flesh-coloured patch; costal border broadly 
cinereous ; a submarginal series oi oval ochreous -white spots 
and marginal series of small round spots. Underside pale 
olive-brown throughout : fore wing with hind margin broadly 
cinereous, the sexual mark dusky ; a series of whitish spots 
outside the cell ; both wings with a submarginal and marginal 
series of spots as above, 

Exp. M inches. 

Um, Ceylon. In coll. F. Moore. 

Euplma irawada, 

Mah, Upperside dark blackish brown : fore wing glossed 
with brilliant steel-blue ; a lilac-blue spot at lower end of the 
cell, and a contiguous discal series of six similar spots ; a 
marginal upper series of six small white spots and a marginal 
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lower row of white dots ; an elongated, silky, impressed str^ 
between lower median and submedian veins ; hind wing with 
a flesh-coloured patch extending over upper part of the cell ; 
anterior margin broadly cinereous ; a submarffinal row of pale 
oval spots and a marginal row of small round spots. Under- 
side brown : fore wing suffused in the disk witli black ; hind 
margin broadly and au elongated lower discal spot cinei*eou8 
white ; second discal spot and cell-spot blue ; upper spots 
minute, marginal rows of white spots distinct : hind wing 
with marginal row of distinct white spots, submarginal row 
partly obsolete ; a small blue spot at end and a contiguous 
series outside the cell. 

Hab, Honzada, Rangoon district, Burmah {Watkins), In 
coll. F. Moore, 

Exp. 34 inches. 


Hestia malabarica. 

Allied to H. helia, but differs on the fore wing in the costa 
being black-streaked, the cell-spot more compact, there being 
also a contiguous but distinct spot situated outside the ceU 
nearer the base and between the costal and subcostal veins : 
the discal series of spots turns to the costa more abruptly and 
nearer to the end of the cell ; these spots are more conical and 
have no contiguous patches on the veins ; the marginal series 
of vein-marks are on long peduncles. On the hind wing the 
spots are somewhat smaller. Abdomen above with a broad 
dorsal black band. 

Exp. 5 to inches. 

Hao, Malabar, S. India. In coll. F. Moore and British 
Museum. 

Found in woody places on the western coast, especially 
on the thick-wooded mountain-passes up the Western G^ts 
and Nilgiris.’’ 

Fam. ITymphaUda. 

Parthenos epanem. 

Form and pattern of P. gamhriseus from Silhet, but of 
larger size, the ground-colour throughout the wings greyish 
blue, the white spots on fore wing prominent, the two elon- 
gated Bubapical stwts entire and not broken at their costal 
end ; the two median transverse black bands broken up into 

r ts, the discal series of longitudinal streaks very narrow, and 
fiubmarginal lunules also narrow. 

Exp. 8|, ? inches^ 

Both, Ceylon. In coll. F, Moore. 



Mr. F. Moore on Asiatic Diurnal Lcpidopiera. 47 


Parthenoa virena. 

Form and pattern of P. pambriaiua, ground-colour of the 
wings light brassy green : fore wing with the white spots as 
in P. cyanms ; black markings not so prominent, but some- 
what confluent and leaving little interspaces between the mar- 
ginal series, the submarginal row on hind wing being very 
broadly conical. 

Exp. 3| inches. 

//ao. Calicut, Malabar coast. In coll. F. Moore. 

Neptia sangaica, 

MaU and female, Upperside black, markings white : fore 
wing with short discoidal streak and large contiguous spot, a 
diacal transverse curved series of broad spots, and a marginal 
row of prominent small lunular spots • land wing vnth broad 
subbasal incurved band, and a broarl outer maculated band. 
Underside dark ferruginous ; fore wing with black-bordered 
markings as above ; hind wing with black-bordcred markings 
as above, also two short basal white streaks, an ill-defined 
white lunular line between the two broad bands, and a 
narrow whitish line on the extreme outer margin. 

Exp. J 2, ? 2f inches. 

Hao, Snowy Valley, Province Chekiang. In coll. W. B. 
Pryer and F. Moore. 

Most nearly allied to N, ahmpra from Assam, and quite 
different from N,eurynome^mBjhe, distinguished by the absence 
on both the upper and underside of the hind wing of the nar- 
row submarginal white lunular line. 

Aihyma Pryeri, 

Mcde» Near to A, Helmanni from the Altai, but differs from 
the same sex of that species in its larger size, the fore wing 
being more produced at the apex, this wing above having the 
markings more prominent and longer, and a distinct marginal 
row of white streaks ; the band on the hind wing is also 
broader, and there is a very prominent marginal row of white 
streaks. Underside similarly but more prominently marked ; 
the marginalwhite streaks on hind wing also prominent (these 
being nearly obsolete, both above and beneath,in.4. Hdmanni)^ 
with broader interspace between them and the median band. 

Exp* 2| inches. 

Hah, Snowy Valley, Province Chekiang. In coll. W. B. 
Pryer. 

The markings in this form have much the appearance of 
those in A. aulpitiay Cram. 
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Fam. Pierid». 

Apputs mahana. 

Male, Allied to A, indrOj but on upperside differs in having 
the apical black border less prominent, narrower, extending to 
a less distance posteriorly (terminating Ixrfore reaching the 
lower median vein), and containing five rather large specklo- 
bordered spots, one between every two veins. Underside — apex 
of fore wing whitish buff, brown-spitckled, bordered by a short 
black-speckled curved streak : hind wing whitish buff, brown- 
speckled throughout, a series of those speckles also forming ilU 
definod, uninterrupted, transverse streaks ; discocellular black 
spot prominent. 

Exp. 2J inches. 

Hao. Darjiling {A,Orot€), In coll. F. Moore. 

Appias narendra. 

Allied to A, indra and A, Lucjwi, 

Male, UppersiJe — fore wing with broad black apex showing 
two white spots ; hind wing with a nan*ow black-speqkled 
margin, the speckles also slightly extending up eacn vein. 
Underside — apex of fore wing buff-brown, black subapical 
band broad: hind wing buff-brown, densely speckled with 
brown scales, a series of those forming irregular, uninterrupted, 
zigzag, transverse streaks ; discocellular spot small, blacL 

Exp. inches. 

HaJ). Ceylon. In coll. F. Moore. ^ 

Terias cingala, 

Upperside yellow ; fore wing with broad brown outer mar- 

S ’nal band ; hind wing with narrow brown marginal band. 

lia brown. Underside pale yellow ; hind wing with two 
slightly perceptible dusky transverse streaks. 

Exp, 1^ inch. 

Hob, Ceylon. In coll. F. Moore. 

Form of wings as in T, venata^ but differs in having the 
marginal band on fore wing scalloped and broadly terminating 
at posterior angle as in T, drona* From T, rama (the Cqr- 
lonese alljr of T, venata) it differs also in the same manner, as 
well as being without a black discocellular streak on the un- 
derside of fore wing and the three subbasal brown spots and 
two prominent transverse streaks on the hind wing. 

Tertae pallitana, 

Upperside yellow : fore wing with broad apical marginal 
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brown band, scalloped and terminating abruptly above the 
posterior angle of the w.ing as in T. Icsta : hind wing with a 
Droad apical brown patch terminating in a marginal line to 
anal angle. Underside paler, without markings. Form of 
wing as in 2\ drona, 

Exp. I f inch. 

H<w. Kattywar (Bombay). In coll. F. Moore. 

Teracolus pallens. 

Form and pattern of 7\ Hmkaris, IJpperside — fore wing 
with large pule orange apical patch, narrowly black-bordered 
on its outer margin and extending slightly for a short distance 
along the veins : hind wing without marginal spots. Underside 
pale buff-yellow on apex and hind wing: fore wing with 
slight dusky brown, recurved, apical transverse streak, and 
short apical streak on hind wing. 

Exp.* If to If inch. 

ffak Bombay {Dr, Leith) ; N. Canara ( Ward), In coll. F. 
Moore. 


Ixias kausala, 

Male and female : upperside pale yellow ; cilia pale orange : 
underside bufl-yellow ; base of fore wing lemon-yellow. 
Male: Fore wing with broad triangular pale orange sub- 
apical band, intersected by black crossing veins; the band 
bordered on its inner edge by a narrow blackish-speckled 
margin encompassmg a small orange spot at end of cell ; 
hindwing without marginal border, having only a few blackish 
speckles at anterior angle. Underside: fore wing with a 
small block-speckled discocellular spot; hind wing with small 
dusky brown spot on anterior margin and two similar spots 
below it and near the angle ; a few pale brown striae inter- 
spersed between the veins. 

Female, Upperside with subapical band pale orange on its 
lower portion only, the costal jjortion being yellow, the lower 
portion with a transverse senes of four blackish spots, one 
between each vein, the upper portion bordered hy a broad 
black discooelltdar streak, the interspace between this and the 
lowest black spot marked only hy a few blackish speckles ; 
hind wing as in male. Underside with discocellular spot 
prominent, and the transverse row of spots brown with whitish 
centres; the brown spots on hind wing also with whitish 
centres. 

Exp* y inch. 

jSw. Kussowlie, N.W. Himalaya. In coll. F. Moore, 

Ann. d? Mag, N, Hist, Ser. 4. Vol. xx. 4 
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Ixias agniverna. 

Allied to /. marianne^ but is smaller. The male above 
has the black inner border of the discal red patch very narrow, 
this border in the female being entirely absent on the lower 
portion of the patch. In both sexes the marginal border of 
the land wing is also much narrower. Beneath, both sexes 
are of a rnuen deeper yellow, and the orange on the fore wing 
brighter, the subapical series of spots on fore wing have orange- 
coloured centres, and all the spots on hind wing have clear 
white centres, those of the submargiiial scries being very pro- 
minent, 

Exp. c? U, ? If inch. 

Daa. Kamgurh District, Hazareebagh (Chota Nagporc), 
Bengal. In coll. h\ Moore. 

Ixias mtadra, 

MaU. Upperaidc yellow, tinged with green at base %txd on 
costa : fore wing with broad black apex, occupying more than 
half the wing ; subanical band narrow, central, curved, brick- 
red, crossed by black veins ; lower veins also broadly black- 
speckled along their edges, and a series of these speckles 
forming across the middle of the band a slightly ciistinct 
transverse streak ; hind wing with rather broad maculated 
marginal band. Underside clear yellow ; a marginal dot 
between each vein : fore wing with small distinct discoceUtJar 
black spot and an outer transverse series indistinct blackish 
speckles, and black-speckled patch at p^terior angle ; hind 
wing wdth a transverse discal series of yellowish brown spots, 
the anterior spot and two before the apical angle most promi- 
nent, 

Exp. 2 inches. 

Hal. Simla District, N.W. Himalaya {Captain Ihllmrd)^ 
In coll. F. Moore. 


Fam. lgfmn\Sm. 

Curetis amta. 

Nearest to C. buUsj^ Bd. ; differs in both sexes in the acute 
prolongation of the apical angle, and obliquity of the outer 
margin, of the fore wing, darter colour ; the golden (in the 
male) and white (in the female) portion on wth winM less 
prominent, being confined to a smaller space on the miadle of 
the wing. 

Exp. 2 inches. 

H(w. Shanghai {Holdmaorth), In coU. F* Moore. 
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Curetis iruncata. 

Female. Brown, fore wing indistinctly paler towards the 
; hind wing whitish narrowly on anterior margin and 
slightly at the apex. Underside less prominently marked 
than in C. acuta. 

Exp. 1 1 inch. 

Hm. Shanghai {Holds worth). In coll. F. Moore. 

Distingui8li(‘d by tlie sliort, truncate fore wings, the onter 
mai'gin being slightly convex^ tlie shorter abdominal border, 
and also tnmeated outer margin. 

Aphntma elima. 

Wings acute at apex ; anal lobe prominently distended. 
Mah : npperside brown, posterior half of fore wing and mid- 
dle of hind wing glossed with smalt-blue ; fore w iiig with a 
not very prominent subapical reddish patch, in which are two 
brown spots ; abdominal margin pale testaceous ; anal lobe 
reddish testaceous. FeMole brown; fore wing with large 
triangular maculated red patch; hind wing with reddish discal 
streak and anal lobe. Underside dull pale testaceous ; trans- 
verse sjxits and bauds very pale, being defined only by outer 
margins, eaeh traversed by a silver streak ; no marginal row 
of dots. 

Exp. (J 1^, 5 1| inch. 

Hcu>. Manpuri, N.W. India {C. Horne). In coll. F. 
Moore. ^ 

Most nearly allied to A. ictis. from which it may be known 
by the less prominent apical red patch, the difference in colour 
and less apparent markings of the underside. 

Aphnetm formosan \is. 

^ Most nearly allied to A. zoilm^ but differing in its larger 
size, broader black borders, and smaller red anal lobe. On the 
underside the bands are the same in numlier, but broader and 
more confluent, both in the fore and hind wings ; the red anal 
lobe has also much smaller black spots. 

Exp. U inch. 

Hah. Formosa. In Coll. W. B. Fryer. 

Dipsos birupa. 

Mah. Upperside metallic green, both wings broadly mar- 
gined with brown. 

Fmale. Upperside dark brown: fore wing slightly tinged 

with Wue at base ; two subapical bluish white spots. Ur 

4a 
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aide greyish fawn-colour; both wings with transverse, pale- 
bordered, brown diacocellular streak, a straight discal and a 
lunular submarginal band j the discal band on fore wing short, 
the discal band on hind wing straight till where it reaches the 
sinuous angle ; two anal, black-centred, bright orange spots. 
Cilia whitish, 

Exp. lyh 

Hat), Masuri, N.W. Himalaya {Capt, Long), In coll. F. 
Moore. 

Distinguished from />. ziha (of which, at present, I know 
only the female) in the underside being differently coloured, 
the submarginal band on fore wing licing uniform in colour 
and without the terminal spots, and in the discal transverse 
band on hind wing being quite atraiglit to where the sinuous 
portion tunis off* to abdominal margin. 

Farn. Hetperidae. 

PampMla Mencta, 

Male mi female, Upperside dark glossy olive-brown : fore 
wing of male with a curved discal series of five small yellowish 
spots, and with a contiguous oblique prominent narrow streak ; 
two small spots also at end of the cell : hind wing with a dis- 
cal series of three indistinct spots. Female differs in the 
absence of the oblique narrow qiscal streak on fore wing and 
the spots on the liind wing. Underside paler, longitudinally 
streaked with grey ; spots the same ; sexual streak on male not 
visible. 

Exp, inch. 

Hal, Shanghai. In coll. W. B. Pryer and F. Moore. 

In this species the wings are much broader than in P. 
sinenm (Mabille), and the hind wing is not lobed as in that 
species. 


V, — R^ort on the Crustacea collected by the Naturalists 
^ ^ne Arctic Expedition in 1875-76. By Euwabd J. 
Miehb, F.L.S., F.Z.S., Assistant in the Zoological Depart- 
ment, British Museum. 

[Plates in. & IV.] 

The Crustacea collected by the naturalists of B.M.SS. 
* Alert’ and ‘Discovexy,’ although not including many 
novelties, are of great interest ou account of the high and 
hitherto unexplored latitudes reached by the late Arctic Expe- 
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dition. The number of species may appear small in compa- 
rison with the .results of the late German expedition to the 
North Pole, or with those published in the Preliminary ‘‘ Re- 
port of the Riological Results of the Cruise of the Valorous 
but in the case of the latter expedition the collections were made 
on the coast of Western Greenland ami in Davis Straits, many 
degrees to the southward, and under conditions mucli more 
favourable to the production of animal life j and as regards the 
former, the species actually collected in the Polar Sea were few 
in number compared witli those obtained on the east coast of 
Greenland. 

In accordance with a suggestion of Captain Feilden, the 
following account of the collections of Crustacea is confined 
to the species collected between lat. 78® and 84° N. The few 
specimens of Crustacea brought home by tlie Expedition from 
localities south of 78® N. lat. which were in the collection 
inti^ustcd to me, can be omitted without in any degree detracting 
from the chief interest of this report as an account of the fauna 
of a region hitherto unexplored by the carcinologist. 

The most iiortlicrly species collected is Aiionyx nugax^ one 
of the commonest and most abundantly distributed of the 
Arctic Ainphnx)da, and first made known to science a hundred 
years ago by iMiipps (Voy. toward the North Pole). Of this 
species a fine adult male example, and several smaller ones, 
were collected by Captain Markham and Lieut. Parr, at 88^ 
19' N. lat., in May 1876, at a depth of 72 fathoms (bottom 
mud, containing Foruminifera), The next most northerly 
species, a large specimen of the w^tdl-known Kiiypolyte aculmta^ 
was found on the shore of Dumb-bell Harbour, Grinnell Land, 
in lat. 82® 80' N. 

The following are the principal stations at which Crustacea 
were collected by the naturalists of the ^ Alert ’ and ^ Dis- 
coveiy’ : — 

Floeberg Beach, tlie winter quarters of H.M.S. ^ Alert,’ 
from September 1876 to July 1876, in 82® 27' N. lat. Cap- 
tain Feilden states that the only means of obtaining Cms- 
tacea at tliis point was by letting down baited nets through 
the firehole, and in July through cracks made in the floe. 

Discovery Bay, winter quarters of the ^ Discovery,’ in 81® 
44' N. lat. The Crustacea collected at this locality were 
obtained by dredging at a depth of 5^ to 25 fathoms, in Au- 
gust 1875-76. (The bottom rocky.) 

Cape Fraser, Grinnell Land, in 79® 44' N. lat. Crustacea 
were collected at a depth of 20 fathoms, in August 1876. 
(Bi»ttom stony.) 

Dobbin Bay, Grinnell Land, in 79® 40' N. lat. The Crus- 
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tac6a were collected at a depth of 30 fathoms, in August 1876. 
(Bottom consisting of stones and mud.) 

Cape Louis Napoleon, a prominent headland of Grinnell 
Land, in lat. 79® 38' N. The Crustacea were obtained at a 
deptli of 25 fathoms, in August 1876. 

Eranklin-Pierce Bay, (Trinnell Land, in 79"^’ 29^ N. lat* 
Crustacea were collected at a depth of 15-20 fathoms, in Au- 
gust 1875. 

Dr. Liitken, in his valuable List of the Crustacea of 
Greenland,” published in 1876, in the ^ Manual of Instruc- 
tions for the Arctic Expedition,’ enumerates 1 84 species of 
Crustacea and Pycnogonida ; and Norman, in the ^ Report on 
the ‘ Valorous ’ Expedition’ gives 249 as the immlier of 
species belonging to the West-Greenlarid fauna alone, no 
fewer than 113 species having been collected in Davis Straits 
and oil the west coast of Greenland by that Expedition. Only 
31 species were collected by the Arctic Expedition in Smith 
Sound and the seas to the northward ; whence it is evident 
that in the highest latitudes there is a great dccre^e in the 
number of species of Cnistacea, wliich is but partially com- 
pensated for by the increase in number of the individuals 
of certain well-known species which attain a much larger 
size than specimens of the same species collected in lower 
latitudes. From the Table appencied it appears that this 
decrease is ^mainly in the orders Amphipoda and marine 
Ostracoda. Of the latter group no s))ecies were collected by 
the naturalists of the ‘ Alert ’ and Discovery.’ 

The following Table exhibits, (I.) the number of species 
obtainexl during the ^ Valorous ’ cruise on the west coast of 
Greenland and in Davis Straite; (11.) the number mentioned 
1^ Buchholz as occurring on the south and west coasts of 
Greenland ; (III.)* the number obtained by the British Arctic 
Expedition north of lat. 78® N. in Smith Sotuid and on the 
coasts of Grinnell Land : — 

J. II. III. 


Brachyura 

3 



Anomura 

1 



Macrura 

11 

0 

1> 

Stomatopoda 

Cumacea 

*0 

1 

1 

Isopoda 

7 

2 

4 

Amphipoda 

Fhyllopoda 

mi 

21 

12 

3 

1 

1 

Oatraooda 

34 



Oopepoda 

2 

1 

1 

Cirripedia 

4 

1 

1 

Pycnog:oindR 

3 

3 

2 


113 


31 
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Of actual novelties not many were obtained during the 
expedition. A marked variety (which may prove to be a dis- 
tinct species, although I do not consider it as such) of Arc- 
turm taffiniy a new species of parasitic Copepoda of the genus 
Lernaiopodaj^ occurring upon tlie gills of the new Charr de- 
scril)ed by Dr, GUnther under the name of Salmo arcturusj 
and a variety of the well-known Nymphon hirtunt^ complete 
the list. 

One of the most interesting species obtained is the extraor- 
dinary Isopod, Munnopsis iypica^ Sars, originally discovered 
at great dcj)tlis in the fjords of Morway and at the Lofoten 
Islands, and since obtained at a depth of 100 fathoms in Davis 
Straits, during the cruise of the ‘ Valorous/ Of this species 
several snecimens were obtained off Capes Fraser and Napo- 
leon at 20-50 fathoms. CeWchilus sepientrionaUs^ whicli was 
collected abundantly south of Smith Sound, was not found 
north of the entrance to that channel ; but specimens of a 
delicate species of Phyllopoda, which I refer to the Branchi- 
necta arctica of Verrill, were collected by Mr. Martin a small 
freshwater lake and in a stream under ice so far to the northward 
as Discovery Bay, 

Geographical Distribution . — This has been already dis- 
cussed in some detail by Buchholz {1. c.). The Crustacean 
fauna of Greenland, Spitzbergen, and the Scandinavian penin- 
sula has been so thoroughly elucidated of recent years, 
through the labours of the Danish, Swedish, and Norwegian 
naturalists, that it is not surj>rising that a large proportion of 
the Arctic species (including, as will be seen from the follow- 
ing Table, nearly all collected by the British expedition) 
should have been recorded from these localities. Com])ara- 
tively few Arctic species inhabit the North British seas ; nor 
is it probable that their number will be greatly increased, the 
Crustacea of the Shetlands having been carefully investigated 
by the Rev. A. M. Norman, in his recently published report 
on the dredging-operations carried on in these islands, and 
that of the coast of Scotland generally by the researches of 
local naturalists. 

For our knowledge of the Crustacea* inhabiting the coasts 
and islands of Arctic America, wc have for data only the re- 
ports appended to the earlier British vojragee to the Arctic 
regions, and for tlioseof North-eastern Asia, Brandt’s account 
of the Crustacea in Middendorff’s ^ Sibirische Reise,’ vol. ii, . 
While a large number of the species inhabiting the northern 
fMBaa of Europe and Eastern America are probably restricted 
in their range to the North-Atlantic basin, I believe* when 
ttie Crustacea of the north coasts of America and Asia necome 
better known it will be found that the hardier species, which 



Geographical Distribution of the Crustacea collected by the Arctic 
Expedition North of hat. 78° N. 


Names of the Species 
collected. 
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net 

o 

Arctic 

America}. 

Iceland. 
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1 

Britain. 
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Dk^apoda. 
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California. 
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Btomatopoda. 









IsOPODA. 



* 





P'aro Islands. 
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* 













Phryxiis abdominalis 

* 




M 








♦ 




Davis Straits. 

Amphipot>a. 

1 Anonyx nugax 

s ^ilosus P 

(Jhtiesiniiis Edwardsii 

* 

0 

0 

» 

0 

a 
* i 
« 1 

« 

0 

0 

0 

0 

0 

South Europe P 

AtyliLS cariuatua 

0 



! 


« 



Acanthozone bystrix 




* 





Ilalirages fulvociiictus 




* 

0 




Oii.mros.riis loouata 





0 

*1 


South Europe. 

Oammaracanthus loricatiis .... 
Amathilla pinguis 

0 

• 

0 

0 

• 

0 

0 \ 
a 


0 

JtCusirus cuspidatus . . , 




0 





Tritropis aculeata 

i ^ 




0 




w'^gina spinosissima 





0 



Great Manan, Co- 
lorado. 

PlIYLLOPOOA. 

Branchipus (Branchinecta) ttr<v 
ticus 


A 

1 

e 

0 



®OP15PO»A. 

Lemmopoda arcturi, n. . 

♦ 

w 


i 



1 


Cirhipudia. 

Balanus porcatus 






] 

1 

Maine, Massachu- 
setts: China P 

Pycnogonida. 

Nyraphon birtum ‘ 

♦ 


a 

0 

1 

0 

♦ 



* ' 

m 


0 





— var. obtusidigitum , . 

— - — Strdmii 

. J 



' 





— — ; 

.1!: 

* • i 



0 





t Including^ the Oniaiocean fauzia of tho ftouthem^ westeniy nortli«*oiMit6r^| 
e^ern coasts, p'or information wth r^eot to tho particurtwf apodos 
mhat^n^ these coasts I must refer to the table given by Buchhola d. c.), 
j With particulto* reference to the northern coaats and islands 

important as showing the tendency to a ciroumpcds^ 
dutribiition observable in many species^ and are not mvon by 0ttcbndIi^> 
r urtber particMlars a, re mentioned in the text. 
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increase in size and number as regards individuals in the 
highest latitudes, range over a zone comprehending the 
whole circumpolar or Arctic region^ as has been already sug- 
gested by Dana, in the second volume of his work on the 
Urustacea collected by the United-States Exploring Expedi- 
tion under Commodore Wilkes (pp. 1554, 1579), correspond- 
ing to the Antarctic n*gion of the same author. 

It has been thought useful to give, in the synonyma, full 
references to the earlier British Polar voyages and Arctic 
lexpeditions wherein lists of the Crustacea collected are pub- 
lisned ; but reference is onlj^ made to the principal works of 
the Danish and Scandinavian naturalists, by whose labours 
our knowledge of the lower orders of the ('nistacea has been 
so greatly increased. 

A small collection of Crustacea made by A, C, Horner, Esq., 
while on board the yacht ^ Pandora,’ which has been placed 
in ray hands for examination, contains only two species col- 
lectea north of lat. 78*^, i.e, three specimens of AtyJus cart-- 
natus^ and four very small specimens of an Amphipod, 
j>erhaps belonging to the genus Pherusa. Both these species 
were collected at a deptli of 7 fathoms on a clay bottom, in 
Pandora Habour, Srnitli Sound, in lat. 78^ 17' N, 


DECAPOBA. 


CRA.XflONIl)JR:. 


Cheraph’duB harms. 

Cancer Phipps, Voy. North Pole, p. IfK), pi. xii. fig. 1 (1774). 

Cancer homaroidee, O. F»ibi\ Fauna Ura^nlandica, p. 241 (1780); M ihr, 
Ifli. Naturh. p. JOB. no. 245, pi. v. (1780). 

C^anytm boreaefFaht. Kiit. Syst. Suppl. p» 410 (1798) ; Sabine, Parry’s 
1st Voy. Append, no. x, p.*57 (1821 ) ; JtosH, Append. Capt. Parry’s 
Old Voy. p. 120 (1820) j 4th Voy. p. 205 (1828) ; Koas and Owen, 
Crust, in Append. Ross 2nd Voy. p. Ixxxi (18.’15) ; M.-Edw. Hist. 
Nat. Crust, ii. p. 042 (1887) ; KrtJyer, Nat. Tidsskr. iv. p. 218, pi. iv. 



Nordpolamhrt, ii. p. 271 (1874). 

.CW^Ig&Vifs boreaSf Khiahan, Proc, Royal Irish Acad. viii. p. 
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CoU. Feildcn : Diacovcry Bay, lat. SI'' 44' (both males and fe- 
males), at depth of 25 fathoms; Cape Napoleon, one male example, 
at 25 fatlioms ; Franklin-Pieroe Bay, one female, at 15 fathoms : 
temperature of water 29^*50. 

In the large series of this species collected, the females are uni- 
formly larger than the males and more robust, the fVontal lobe, 
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tlie BpinoB at the antero*latoral margiiiB of the carapace, and the teeth 
of the median dorsal carina less prominent and acute ; the outer 
lamina of the anteunsB is of a more broadly ov^al Bhepe; the inner 
ramus of the first to fifth pairs of the postabdominal appendages, 
which in the male is ijuite small, in the female is, witli the outer 
ramus, flattened and largely developed, and furnished with long 
marginal cilia, to which the ova adhere by the viscous matter which 
retains the whole mass in situ. The length of the largest female 
slighlly exceeds 4 inches (103millim8.) ; that of the largest male is 
only 2\ inches (08 millims.). The dork purple longituchnal stripes 
on the segments of the postuMomen are generally much more dis- 
tinct in the males than in the females. 

This species is found in great abundance throughout the high 
northern and Arctic latitudes — occurring upon the Boaudinaviau 
coasts, Greenland, Iceland, Hpitzbergen, the north coast of North 
America (Port Bowen, Tgloolik, Felix Harbour, Melville Island), 
and Kamtsohaika. California, 1 may add, is mentioned as a habi- 
tat of this species by Owen and lioss in the Appendix to Boss’s 
tSoeoDid Voyage, on tho authority of specimens coUocted during the 
voyage of tho ‘ Blossom.’ 

Sahinea aeptemcarinata, 

Orangm $epb&tnoari7wtuB, Sabine, Append, no. x. of Oapt. Parry’s Ist 
Voy. p. 56, pi. ii. figs. 11-18 Koss, Append. Oapt. Parry’s 

4th Voy. p. ^6 (1828) ; Milne-Fdw. Hist. Nat. Orust. ii. p. £i48 
(1887): Brandt, Crust, in Middendorff, Bibirische lieise, p. 114 

h861> 

SaitMa Beptemcarinata, Owen and Ross, Crust, in Append. Ross’s 2nd 
Vov. u. Ixxxii (1836) j Mier^ Ann. k Mag. Nat Hist (ser. 4) xix. 
p. J8o (1877). 

SaUtiea (Cranm>n) sepUmcarma^j Krdyer, Nat. Tidaskr. iv. p. 244, 
pi. iv. figs. 34-40, pi. V. %8. 41-44 (1842-48). 

Coll. Feilden ; Discovery Bay, 25 fathoms, abundantly, both males 
and females ; Capo Napoleon, 25 fathoms, three specimens, mides. 

Coll. Hart : Doobin Bay, at a depth of 30 fathoms, one spooimen, 
a female with ova. 

The diiferenoes between the sexcTs in S, aeptemcarmata are less 
marked than in the preceding species. The females are but little 
larger than the males ; and the rami of the appendages of the post^ 
aMomen differ but dightly in the two sexes (see Kroyer, Nat. 
Tidsskr. I, c. figs. 43, 44). In small specimens the fourth segment of 
the postabdomen has a small spine at its infero-lgteral angle, which 
is usually absent in the adult. Among tho large number of speci- 
mens collected there is but a single female with ova. Length of this, 
the hugest sjpecimen, 2 inches 6 lines (nearly 64 miJlims.). 

This species is probably as widely, but less abundant^ distri- 
buted than €• boreaa throughout the oircumpdlar region^ ft ooouxt 
on the ooasjB of Arctic America (Igloolik, Pelin Harbour), the flhet- 
lands, Norway, Greenland, and Spitebergen ; and its range extends 
eastward to Kamtsohatka (Ryan), 
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ALPHISIPiB. 

Hlppolyie Qamardii, 

Hy^lyie Gaimardii, Milno-Edw. Hist. Nat Crust ii. p. 878 n837) ; 
tCroyer, Nat. Tidsskr. 1 It iii. p. 672 (1840-41) ; Monogr. Fromst. 
Sleogt. llippolyte’s nordiske Arter, p. 74, pi. i. figs, 21-20 (1842) ; 
Goes, (Efv. Vet. Akad. Forliandl. p. 108 f 18(k‘l). 

Hippolyte yihha, Kroyer, Nat. Tidsakr. 1 H. iii. p. 672 (1840-41); 
Monogr. Shef^. Jlippolyte s nord. Arter, p. 80, pi. i, %. 30, pi. ii. 
tlys. 31-37 (1842). 

F Ktppolyic Dek heri^ Bell, Crust, in Belcher, * Lost of the Arctic Voy- 
ages/ ii. p. 402, pi. xxxiv. lig, I (I860). 

Coll. Hart: Franklin- Pierce Bay, 13-16 fathoms, one female 
Bpecimen. 

A single specimen (female with ova) was collected by Mr. Hart. 
Length 2 inches 2 lines (66 millims. ). The front margin of the cara- 
pace is armed with two spines— one below the eyes, and one (very 
small) at the junction of the anterior and inferior margins of the 
carapace. The rostrum slightly exceeds in length the scale of the 
antenna), is slightly directed upward at the distal extremity, 
and is toothed, the teeth on the upper margin becoming more 
crowded toward the distal extremity. The third segment of the 
postabdomeii is without a compressed dorsal carina. The eyes are 
obconical. llie outer maxillipeds do not reach to the apex of the 
antennal scale. 

The dorsal tubercle or carina is, according to Oo«^ (L c.), gene- 
rally characteristic of the moles of this species, to which he refers 
the i/. yibba of Kroyer and //. Belcheri of Bell. 

Bippohjte Gaimardii is very generally distributed on the high- 
northern coasts and islands of Europe. It has been recorded from 
the shores of Norway, Finmark, Hpitzbergen, Iceland, Greenland; 
also Arctic America, if the IL Belcheri of Bell belong to this species. 
Its author dosoribes it as having but “ a single tootli at the outside 
ctf the orbilar notch.” 


Uippolyte spinm. 

Cancel' Sowerby, Brit. Miscell. p. 47, pi. xxiii. ri806), 

AMem winuSf Leach, Ed. Encycl. vii. p. 431 (181iW4); Linn. 
Trans, xi.p. 347 (1816). 

Kyfpoiyte Smerbrn, Loacn, Mai. Pod. Brit. pi. xxxix. (1816-17). 
Htppeiyie Somrbei, Owen and Boss, Crust, m Append. Boss 2nd Voy. 
p. Ix^iii, pi. B. fig. 2 (1836) ; Kroyer, Monogr. FVemst. Slficgt. Hip- 
polyte^ft nord.‘ Arter, p. IK), pi. ii. ngs. 45-454 (1842), 

Htppmte Sewerbyif M.-Edw. Hist. Nat. Onwt. li. p. 380 (1837). 
8pmm, BeU, Brit. Crust, p. 284 (1866). 


Coll. Feildon : Diaeovery Bay, 5 specimens, at 26 fathoms. 

This species is distinguishable at first sight by its compressed 
lamellato rostrum, the high and stongly deniated median dorsal 
Carina, &c. As in BippolyU turgida, there ore four spines upon the 
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anterior margin of the carapace, two of which are placed above the 
eye-peduncle. The length of the largest specimen is 2 inches 4 lines 
(69 millims.). All the specimens in the collection are females ; but 
only one bears ova. 

IL 8j)inu8 occurs on the British and Scandinavian coasts, at Green- 
land, Spitzbergon, and on the shores of Arctic America (Felix 
Harbour). 


liippolyfe turgida. 

Hippolyte turpida^ Kroyer, Monogr. Frenist. Slaegt. Ilippolyte’s nor- 
msho Arter, p, 100, pi. ii. figs, 67-*68, pi. iii. figs. o9-08 ( i84S); Buch- 
holz, Crust, in Koldcwey, Zweite dtiutscue Nordpolarf. p. 273 
(1874). 

Coll. Feilden; Discovery Bay, 26 fathoms, one specimen, female ; 
Franklin- Pierce Bay, one specimen, female with ova. 

Coll. Hart; Cape Fraser, 20 fathoms, one female example. 

This species is remarkable on account of the turgid form of the 
body, and the convexity of the dorsal surface of the carapace. From 
JJ. polarii (with some varieties of which species it might be con- 
founded on first comparison) it is distinguished by tho existence of 
an additional spine upon the anterior margin of the carapace above 
the eye-pedunclo. The only j>erfect example obtained (a female) 
has the. rostrum y -toothed. Length about 1 inch 10 lines (47 
millims.). ^ 

(toes, who had examined 100 specimens of this species, did not 
find a single male in the series ; and he considered it to be the fe- 
male of the Hi2ipolyte Phippsli of Kroyer. By Buohholz the differ- 
ences are not regarded as sexual, as he states that he had observed 
two male individuals of //. tm*gida, and a female of H. Fhippm ; 
but he nevertheless considers the two forms probably varietxee of 
one and tho same species. 

Although this species has not boon noted by any of the earlier 
Arctic voyagers, it may not improbably, in some instances, have been 
confounded with IL pohris^ to which, as stated above, it bears some 
external resemblance. 

Its occurrence has been recorded on the coasts of ^Greenland, 
Spitzbergen, and Norway. 

Hippolyte Phippm ? 

? Him^yte Phippm^ Kniyer, Nat. Tidsikr. 1 iiL p. 576 (1840-41); 
Monogr. Fremst. Slnegt. Hippolyte’s nordisk. Arter, p. 1 06, pi. iii, 
figs. 64-68 (1842) ; Buchhofs, Crust, in Koldewey, Zweite deut^e 
Nordpolaif, p. 274 (1874). 

(;oll. Hart : Cape Fraser, 20 fathoms, one specimen. 

A sin^e specimen of a species of Hippolyte is in the collection, 
which I refer with but little hesitation to this species. The only 
point in which it differs from KrfiyeFs diagnosis is in the absence of 
the second minute supraocular spin© ; and this may widl be a pwnt 
of less than specific importance. 
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Tho rostrum is slender and straight, of the form figured by Kroyer 
{1. e.), and has ten very small tcetii on its upper and five near the 
distal extremity of its inferior margin. Len^h nearly 1 inch 4 
lines (83 millims.). 

This speoios is found on tho shores of Finmark, Bpitzbergen, and 
Greenland. 

Hippohjte jjohrU. 

Aiphefis polansy Sabine, Append. Parry’s Ist Voy. no. x. p. 60, pi. ii. 
figs. 5-8 (1821) ; Iloss, Append. Parry’s 4th \ov. p. 206 (1828), 

Mippolyte polaria, lioss aud(jM'en, Append, liowi’s Snd Voy. Zool. Crust, 
p. Ixxxv (18,35); M.-Edw. Hist. Nat. Cruet, ii. p.‘876 (18t37); 
Kroyer, Monogr. Fromst. Slajgt. Uippulyto’s nordiake Arter, p. 116, 
pi. hi. figs. 78-81, pi, iv. fig. 82 (1842) ; Hell, in Helcber, ^ l^ast of 
the Arctic Vovages,’ ii. p. 401 (1855); Goes, (Efv. Vet, Akad. For- 
handl. p. 160 (48(^3) ; Buchholz, Crust, in Koldewey,Zweite deutsclio 
Nordpolarf p. 276 (1874). 

Coll. Foilden : Disoc^very Bay, 25 fathoms, abundant ; (’ape Na- 
poleon, five specimens ; Franklin- Pierce Bay, 15 fathoms, two 
specimens. 

Coll. Hart: Franklin-Pieroe Bay, 13-15 fathoms, several si>eci- 
mens ; Dobbin Bay, 30 fathoms, one specimen. 

In this speoios there are three or four spines in a median scries 
on the back of tho carapace, and three spines upon its anterior mar- 
gin, one above and one below the eyes, and one at the function of 
the anterior and inferior margins. The rostrum is toothed above and 
below, and acute at the extremity, which is directed somewhat up- 
ward. The number of teeth on the upi>er and lower margins, 
however, is very variable, averaging 7~9 on the upper, and 3-4 on 
the lower margin. In one specimen the rostral teeth ss in 
another f. Kroyer, in the diagnosis of this species in his mono- 
graph of the genus Hippolyte (p. 121), gives as the number of 
the rostral teeth ; but this is somewhat below the average. The 
length of the largest specimen (a female with ova) is 2 inches 
7 lines (66 millims.). Tn this specimen the rostral teeth =*1^. 

I have observed no distinctive sexual characters in the indivi- 
duals collected, although a greater number were obtained of this 
species than of any other in the genus. There are a large number 
of families with ova : and perhaps all tho specimens are of this 
sex. According to Buohholz, who oliserved a nearly equal number 
of specimens of both sexes, the females are gener^ly larger than 
tho males, and have the upper antennas shorter. 

This spedes occurs abundantly on the coasts of Greenland and 
Bpitzbergen, and is also found on the shores of Norway and the 
Province of Fiximark and Arctic America (Melville Island). 

Hippolyte borealis. 

borealis, Owen, impend. Boss’s 2nd Voy. Crust, p. Ixxxiv, 
^ A fig. 8 (1885) ; M.-Eaw. Hist. Nat, Crust, ii. p. 872 (1887) 
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KrGyer, Monogr. Fremat. Slmgt, Hippolyte's nordiBke Arter, p, 122, 
pi lii. figs. 74-77 (1H42) ; ^11^ in Jielclier, * Last of the Arctic 
voyages,’ ii. p. 400 (1854); Buchholz, Crust in Koldewey, Zweite 
deutsche Nordpolarfahrt, p. 27(5 (1874). 

Coll Feilden : Discovery Bay, at 25 fkthoms, several specimens ; 
Capo Napoleon, at 25 fathoms, two specimens ; Frankiio-Pierce 
Bay, at 15 fathoms, three specimens. 

Coll. Hart: Franklin- Pierce Bay, 13-15 fathoms, four speci- 
mens ; Dobbin Bay, 30 fathoms, one specimen. 

This species is characterized by its elongate, slender, horizontal 
rostnim, the upper margin of which is straight and entire ; upon 
the lower margin, near the apex, there are usually 3-4 small teeth ; 
in several specimens there are 5, in one or two specimens only 2 
teeth on the lower margin. There are two spines on the anterior 
margin of the carapace, one above and one below the eye. Length 
of the largest specimen collected, 2 inches 3 linos (67 millims.). 

There is not among the specimens of this species a single female 
with ova ; it is probable that all are of the male sox. No females 
were collected by the Herman Arctic Exi)o<Iition, under Captain Kol- 
dewey ; and Goes (ORfv. Vet. Ak. Forhandl. 1863, p. 170) states that 
ho has never observed any among the largo number of specimens 
examined by him. 

By Goes (Q5fv. Vet. Ak. Forh. p. 170, 1863) this species is con- 
sidered identical with If. polans ; and by Buohholz (/. c.) it is not 
thought to be more than a variety. That the differences between 
the two Ibrms are not sexual, as might have boon surmised, would 
seem to be proved by the fact that Buchholz mentions oc- 
currence of males and females of B. polam in nearly equal num- 
bers.* For the present' I think it desirable to regard the two forms 
as distinct species. The differences are at least as ^eat as those 
between many other species of the genus ; and no atnctly interme- 
diate varieties have been observed. 

The geographical range of if. hermUB is the same as riiat of B. 
pclaru. 

Hippolyte grcmlandiea^ 

Astacus grmUmdiem, J. 0. Fabridus, Syst. Ent. p. 416 (1775). 

Chwc«r acukatug, 0. Fsbr. Fauna Granlandlca, p. 289 (1780). 

Ahheng acukatus, Sabine, Zogl. in Append. Party’s Ist Vcy. p. 59, pi, 
li. figs. 9, 10 (1821) ; Rosa, Append, Parry’s 8ra Voy. p. mf (182m s 
4tliVoy p. 206 (1828). 

IRppofytf aeuteata, Owen and Ross, Crust, in Append. Ross’s 2nd Vby. 
p. Ixxxiii (1835); M*-Edw. Hist. Nat. Crust, il n, 880 (1887); 
Owen, Crust. in Beecher’s Voy, * Bloasoin,* p. 88 (1839) ; Kxfiyari 
Monogr. Fremst. SleBgt.lIippolyte’s nordiske Arter, p. 126, pi. iv. 
figs. 88-08, pi, V. figs. 09-104 in Middendorff, ffibiri- 

sene Reise, Krebse, p, 118 (1851) ; BaU, Crust, in Belcher, *Last of 
the Arctic Voyages,^ p. 401 (1856). 

Btpptfyte amofo, Owen, Crust, in Beeehey^s Voy. ‘ Blossom,’ p. 88, pL 
xxvii. fig. 2 (1889), J . 

HimdyU camuta, Owen, Crust. Beeckey’s Voy. ‘ Blossom,’ p. 80, 
pf. xxviii. fiff. 2 (1889), rf. ' ' 
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OoILFeUden : Bumb-^Bell Harbour, lat« 30', one female speci- 
men. 

OoIL Hart: Franklin-Pieroe Bay, 13-1$ fetboms/ one male 

In this species the rostrum is short and slender, there is a strongly 
4*'dentat6 median dorsal carina, three strong spines on the anterior 
margin of the carapace, and the segments of the postabdomen are 
strongly spinod upon their inferior lateral margins. The largest 
specimen ooUeoted has the rostrum, anterior to the front margin 
of the carapace, ^-toothed; the length of this spmmen is 2 inches 
10 lines (72 millims.). In the male, length 2 inches 4 lines (59 
millims.), the segments of the postabdomon (especially the second 
segment) are narrower on the sides, and the lateral spines much 
longer. 

ih groeiida)idica occurs on the coasts of Greenland, Arctic’ Ame- 
rica (Port Bowen, Melville Island), and in the seas of Kamtschatka 
and Okhotsk. 


STOMATOPODA. 

MTSlDJfi. 

My sis oculata, 

Coneer oofilatus, 0. Fabr. Fauna Groenlaudica, p. 245. no. 222 (1780). 
MymFahricii^ Loach, Trans. Linn. Soc. xi. p. 060 (1816). 

Jhtyaui ocukUa, Krdyer, Nat. TidssJer. ii. p. 265 (18;i^0) ; 3 K. i. pp, 13, 
41 (1861) ; Voy. on Scand. Crust. Atlas, ul. viii. hg. 2 ; Buc^olz, 
Onist. in Koldewey, Zweite deutsche Norapolarf. p. 284 (1874). 

ColL Feilden : Cape Napoleon, 25 fathoms (temperature of water 
29®-2). 

The single speemen coUectod is in a ve^ much mutilated condi^ 
tion. Its lei:^h is nearly 10 lines (20 millims.). 

It occurs on the coasts of Greenland and Spitsbergen. 

I80P0DA. 

Arciurua haffini, 

Sabine, Append. Capt Parry's 1st Voy. p. 50, pi. i. fig. 
4-6 (1821) ; Rose, Append. Capt Parry's 3rd Voy. p. 117 (1826) ; 
4tliVoy.p.2a3(182^r .7 r v / 

Arct$tru» tumrc^uaf Latr. in Cuvier's B^ne Animal (ed. 2), iv. 
p. 189 (18^1. 

Arcturm Westwood, Trans. Eutom. Soc. Lend, i, 

M.-Edw. mst. Nat. Crust, iii. p. 123, pi. xxxi. fig. i. (1^): 
in Belch^, ‘Last of the Arctic Voyages,* ii. p. 408 (1856). 

^IL Feilden: Cape Napoleon, at 25 fathoms, two specimens, 
male and female. 

^CpQ« Bart : Bobbin Bay, 30 fathoms, one male and one female ; 

Bay, 18-15 fathoms, font males and one female ; 
mm boality, depth not stated, two females and many ymuig. 
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Two very distinct varieties of this species are in the ooBeotion. 

In one, which may be considered the typical, and which ia pro- 
bably also tiie commonest condition of the species, the body is of a 
compact, robust form ; the head, and each of the segments of the 
body, is armed with a pair of conical erect spines, which are smaller 
upon the posterior segments ; on the terminal segments, in lieu of 
spines, are two small tiiberculiform prominences. The cox» of the 
last three pairs of logs project laterally, and are acub^ at the extre- 
mity. The spines vary considerably in si/c ; in the largest indivi- 
dual, a female, obtained by Mr. Hart at Frankliii-Tiorce Bay, 
length nearly 2 inches 6 lines (08 millims. ), the spines on some of 
the segments arc reduced to little more than prominent tuberoles. 
This specimen bears a thickly clustered brood of young upon the 
peduncles of the large o\iter antennse ; in these young individuals 
scarcely any traces exist of tubercles or spines ; they average 3^ 
lines in length. 

Var. Feildmi PI. III. fig. 1. 

Coll. Feilden : Floeberg beach, 82° 27' N. lat., very abundant, 
males, females, and young ; near winter quarters of H.M.B. * Alert,* 
82^ 26' 22" N. lat., one specimen. 

In this variety, to which belong the specimens from Floeberg beach, 
the head and first four segments of the body are smooth, or with 
only the most obscure indications of tubercles ; on the fifth to seventh 
segments, and on the first two postaMominal segments is a pair of 
small tubercles occupying the place of the prominent spines of the 
preceding variety ; the torminflS segment is usually quite smooth ; 
the ooxm of the last three pairs of legs are less prominent and acute 
than in that which I have considered the typical form of the species. 
In the young animals (of which a large number were collected), 
the tubercles on the first four segments are sometimes clearly dis- 
tinguishable. Adult specimens of both sexes were collected, the 
males in greater abundance. It is worthy of note, that among ail 
the specimens collected at this locality not one exhibits any approach 
to the variety from Cape Napoleon. 

This variety cannot, however, be regarded as a distinct species^ 
on account of the tendency to variation in the length of the spines 
of the preceding form ; there is, moreover, in the collection of the 
British Museum a specimen from Baffin’s Bay, in which the spinea 
upon all the segments are reduced to tubercles. 

This common Arctic species occurs on the northern coast of 
America (Port Bowen), at Spitsbergen, the F&rd Islands, and 
Iceland. 


Qygt hippolytes. 

Bapyrui hippolyte$f Ktfiyer, Kongl. Dausk. Vidensk. Selsk* Afhsndl/vii^ 
p. 806, pi. iv. fig. 22 (188^ ; Yoj. en Soand. Atlas, Crust, pi xxviii. 
fig. 2 cf & $ J M.-Edw. Hist. Nat, Crust, iii. jx 288 (isio), 

Gyye hipfolyie§^ Spence Bate and Westwood, H&t Brit. Sessile-syed 
Crust, ii. n. 280 (1868) ; Buchhols, itt Koldewsy, Zweits deutsoha 
Noidpolamhit, Crust, p. 286 (1874), 
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GoU. Feilden : Discovery Bay (on Hipjtolyte polaris), 

A male and female example of this curious Bopyrid Crustacean 
occurrwl in the collection, luirasitic upon a specimen of Hippolyte 
pohris^ and occupying the j)osition in which it is usually found, L e, 
a cavity beneath tlie carapace, at the angle formed by the junction 
of the posterior and lateral margins (vide Buchholz, * Zweite deutsche 
Nordpolarfahrt,^ Crust, p. 280). This caviU’ was nearly filled with 
the minute yellowish o\a of the parasite. The animal agrees in all 
respects with the excellent figure given by Xroyer (Voy. en Scandi- 
navie, pi. xxviii. fig. 2), except that in the minute male I have ex- 
amined the body is more closely articulated, and the sutures de- 
fining the first two postabdoininal segments are distinctly visible 
under the microscope. The length of the female is nearly 5 lines 
, (10 millims.), that of the male about 1 line (2 millims.). 

The O^yye hippoJytes occurs, if we may judge lix)ra the few re- 
corded localities, over a very extended geographical area ; its exist- 
ence has probably been unnoticed in many instances by the earlier 
observers. It occurs on the coasts of Greenland and Hpitzbergen 
(on Hippolyte polans\ Norway (on //. Sowerhm\ and the British 
coasts, at Galway (on //. varians) and Corn all. 

Phryjcm ahdomiruilh, 

Bopynte ahdoniinaJify Kroyer, Nat. Tidsskr. iii. pp. 102, 289, pis. i., ii 
(1840) ; Voy. en Scand. Crust. Atlas, pi. xxix. fig. 1. 

Phryxus hippolutfiSy Kathko, Nova Acta Nat. Curios xx. p. 40, pi. ii. 
figs. 1-10 (184S). 

Phryxus abdomtnalitt, S. Bate and Westwood, Hist. Brit, Sessile-eyed 
Crust, ii. p. 2.84 (1808); Buchholz, Crust, in Koldewey, Zweite^ 
deutsche Nordpolarfahrt, p. 287 (1874). 

Coll, Feilden: Discovery Bay, male and female, on Hippolyte 
pohris ; Cape Napoleon, male and female, on H. polaris. 

Coll. Hart; Franklin-Fierce Bay, 13-15 fathoms, five males and 
five females. 

The females in the collection were found in the usual position 
beneath the second and third postabdominal segments of the Hip-^ 
mlyte, and the minute male was in each instance detootod upon the 
body of the female. 

It occurs frequently on the coasts of Norway and Finmark (on 
several species of Hippolyte and Pandalus annulicorni8\ Greenland 
(on ff. turgida)y Spitzbergen, and the northern, eastern, and south- 
ern coasts of Britain (on Hippolyte pueiola, IL Barheiy and Pandalus 
annulicomis). Its range is evidently quite as extended as that of 
the foregoing species. 

Munnopsis typica, 

Mumufsis Saw, Forhandl. Vidonsk.-Selsk, Christiania, p. 84 

(1861) ; Bidrag til kundskab om Christiania-Fjordens Fauna, p. 70, 
pis. n., vii. (1868). 

CoU. Feilden ; Cape Napoleon, two male specimens at a depth 
of 26 fathoms, temperature of the water 29®*2 j at 50 fathoms 
one m^e i^cimen. 

Ann. m Mag. N. IHhI. Scr. 4. Vol. xx. 
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Coll. Hart : Cape Praser, 20 fathoms, one female speoimen. 

The specimens collected of this very remarkable 8i)ecies, which 
has been fully described and illustrated by the late I)r. M. t^ars in 
the memoir above referred to, are unfortunately all much mutilated ; 
in none are the antoimse and slender and greatly elongated legs of 
the third and fourth pairs in a perfect condition. 

The largest specimen, the female from Cape Eraser, has the ovi- 
gerous plates greatly developed, and is about 9J lines (18 millims.) 
long. 

This species has been found at a depth of 50-100 fathoms in the 
Christiania Sound, and at a depth of 250 fathoms at the Lofoten 
Islands. It is also recorded by Buchbolz (Crust, in ‘ Zweite deutsebe 
Nordpolarf.^ p. 285, note) from Spitzbergen, and was obtained during 
the cruise of the ‘Valorous,’ in lat, 69° 31' N.,long. 56° 1' W., at a ^ 
depth of J 00 fathoms. 

[To be continued.] 


VI . — Note on Lists of Arctic Bydroida and Polyzoa published 
in the ^ Annals \f or February A and January 1877*. 
By the Kev. Thomas IIincks, B.A., F.R.S. 


In the first of the pajxirs referred to above 1 have given an 
account of some IlydroidH which were obtained by fir. Wal- 
lich, as I supposed, off the coast of Iceland. In the second 
some Polyzoa which formed part of the same gathering were 
catalogued and several new species described. 

The bottle containing the dredging, which was placed in 
my hands by Mr. Busk, was labelled legibly, ^^Otflieykjavik. 
in 100 fathoms, amongst icebergs grounded and drifting, 
or to this effect ; and 1 had no reason whatever to suspect 
inaccuracy. Since the publication of the second paper, how- 
ever, Dr. Wallich, whose attention had not been previously 
directed to the matter, has informed me that there has un- 
doubtedly been some blunder, inasmuch as there is no water 
of the depth oft’ Reykjavik^ nor are there any icebergs t< He 
has kindly examined his journals, notes, &c. for the purpose 
of removing, if possible, tlie doubt as to the locality ; and his 
conclusion is that the material with which I have dealt in my 


• “ On Deep-water II j droidn from Ireland/’ Annals, Feb, 1874, p. 146 \ 
** On Polvzoa frt^m Iceland and Labrador/’ Annals, Jan. 1877, p. 0/, 
t Dr. Wdlich writes {inliU,)y “At Bekiavik Ilorbour I drec^d not 
from the ship, but fr<;>m a boat In no part of the harbour dia I find 
deeper water than about 20 fathoms. I do not believe there it much 
deeper water within half a mile of the little town ; and beyond this ranp 
I did not go. The harbour is a bay in no sense comparable to a fiord, the 
shore being sloping, and flat, low islands scattered here and there. A 
berg trndd not get into the harbour. Even outside the mouth of the bi^y, 
southward of Cape Bekisness, no icebergs are ever in these days met 
with.’ 
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papers was obtained off Frederickskaaby Davis Straits ^ in 100 
fathoms, and amongst bergs grounded and drifting, as stated 
on the label. How the name Reykjavik came to find its way 
into the place which should have been occupied by the name 
Frederickshaab it is impossible to say with certainty. As in 
other cases Dr. Wallich appears to have written on his labels 
the date, with the deptli and other ])articular8, but without thc> 
name of the place, it is possible he may have done so in the 
present instance, and that when the bottle was made over 
to Mr, Busk the wrong name may have been inserted 
by mistake. However this may be, there can be no doubt, 
I think, that the Hydroida and Polyzoa which I have 
catalogued and described arc Greculaiidic and not Icelandic. 
All the evidence points in this direction. I'/ic date on (he 
bottle containing them is that of Dr, WallicFs visit to Fre- 
derickshaab ^ where he, dredged once amongst icebergs,^ in 100 
fathoms. The label exactly resembles one that was attaclied 
to undoubted Frederickshaab specimens, in all but the name of 
the place, bearing the same jiarticulars, written in the same 
fashion, on the same kind of paper, and in partially faded 
ink. Dr. Walllch’s recollection also favours this view. lie 
distinctly remembers that in the single haul off Frederickshaab 
a large (Quantity of plant-like Hydroids came up ; and they 
actually formed the chief clement of the contents of the bottle 
that passed into my hands. 

On the whole there seems to be little room for doubt ; and I 
must beg those who may refer to my papc.rs for the locality 
to credit the species recorded in them to Frederickshaab instead 
of to Reykjavik. 

While dredging in Reykjavik Harbour, Dr. Wallich took up 
a email quantity of Hydroida &c. in 15-20 fathoms, which 
he has been good enough to send me for examination j and I 
am thus enabled to publish a short list of undoubted Icelandic 
species. 


Hydroida and Polyzoa from Reykjavik Harbour, 


Campauulftria volubiliA, Lim, 
OalvceUa syriagiu XtVm. 
graadis, llincks, 

quadrldentat% 

FileUum serpens, Thomson, 
Sertularella polyzonias, Lim.^ var. 
gigantea. 

trienspidata, Alder, 

Menipaa temata, MUis and Sol 


Scrupocellaria seabra, Vm Ben. 
Caberea EUisii, Fleming, 
Membranipora lineata, Linn, 
Lepraha tnspinosa, Johnston^ var. 

hyaline, Linn. 

Oellepora plicata, Smitt. 

Crisia eburneo-dsnticulata, SmitU 
Idmonea atlantica, E. Forbes, 
Diflcoporella verruoaria, Fabr, 


All the species here recorded were also taken at Fredericks 
haeb* 
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VII . — On the Branched Form of the Apertural Prolongation 
from the Summit of Carpenteria monticularis. By H. J. 
Cakteu, FJl.S. &c. 

In my paper on Foraininifera (‘Annals/ 1877. voL xix. pi. 
xiii. ng. 11) I have represented what appeared to me to be 
an embryonic form of Carmnteria monticularis^ besides two 
forms of the matured test (ng. 9, h) ; and by referring to the 
former it will be observed that there is a tubular prolongation 
of the aperture from the summit, whose margin (or, at least, 
that portion of it Avhich remains entire) shows that it was 
inflated t,e. thickened and rounded, as in the aperture of 
Polytreina miniaceum (‘ Annals,’ 1876, vol. xvii. pi. xiii. 
fig. 6, c, &c.). 

In the figure of the matured form (a) the margin was also 
inflated and smooth, while that of “ h ” presented a j^ged 
edge, from which a portion had evidently Iwen broken ofn 

Just now, on a small branch of Oculina rosea (loc, un- 
known), T have met with a matured specimen of Carpentetda 
monticularis like that of (^. «*), in which the aperture 

is prolonged into a tubular form tliat at first divides into two 
branches, one of which has been broken off just after the divi^ 
sion ; but the other, which remains, may be assumed to indi- 
cate wliat the former might have been. After a certain 
distance the remaining branch sends off three divisions, two 
of which have been broken off‘, while the third extends 
upwards for some distance, where the jagged form of its extre- 
mity also indicates that this is not jts original termination, 
which probably had an inflated smooth margin. Thus in 
this spexiimen of Carpenteria monticularis the tubular pro- 
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longation of the aperture at the commencement divided into 
two branches, which were afterwards subdivided (see woed^ 
cut magnified about eight diameters)* 

By its side was another mataitfd form like h ” (7. o.), in 
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which the tubular prolongation was also divided into two 
branches, o/’w)^?c7i had been broken off; while close by 
are several embrjronal forms of Polytrema miniaceum^ which 
also end respectively in an erect tubular prolongation of 
the aperture, terminated by an inflated and everted margin 
like that of fig. 6, c (/. c.), whose form, at first single, be- 
comes multiplied as the Polytrema increases in size. 

The erect, brancluHl, tubular extension of the aperture in 
(7. monticularts therefore shows what Max Schultze had 
anticipated when he modestly said: — Perhaps my obser- 
vations on Polytrema^ which indicate the remarkable affinity 
between that genus and Carpenteria^ may serve to shake 
Carpenter’s faith in his opinion” (^Annals,’ 18(53, vol. xii. 
p. 419). 

The entire tubular extension of the aperture iii C. monti’- 
cularis to which I have alluded is a little more than l-12th 
inch long, l-45th inch in diameter at the fixed end, and 
1- 138th inch in diameter at the free extremity of the ultimate 
branch, which, as Ix'fore stated, has been broken off. 

It first commences in an undivided portion, about l-36th inch 
long, which theu bifurcates, when one of the branches is 
broken off, but measures, like the other at this point, l-72nd 
inch in diameter. The branch which has not been broken off 
is then continued on for l-50th inch, when it sent off a branch 
which is now indicated by a projecting aperture with inflated 
margin, that may or may not have ever been longer than it 
now is ; just after which the continuation of the tube divides 
into two other branches of unequal size, one of which, viz. the 
largest, has also been broken off just after the bifurcation, 
where^it is l-72nd inch in diameter, while the other is con- 
tinued on for about l-33rd inch, when it also ends in a broken 
extremity where the wall of the tube is about 1-1 800th inch 
thiSc and the tube itself l-138th inch in diameter, which, 
from this diminished size, I should think, must have been 
vey near its original termination. 

The tubular branched prolongation is cj^lindrical and circu- 
lar throughout, and increases gradually in the thickness of 
the wall as well as in the diameter of the tube from the free ends 
to the fixed one. Moreover it is more or less filled with linear 
spicules, some of which appear to be incoimorated longitudi- 
nally with the inner part of the wall of the tube; while 
ti^oughout also it is sparsely punctate with the tabulation 
common to the foraminiieral test So that altogether C. tnon- 
tieuhnB thus bears a considerable resemblance to Pohtrema ; 
mdi oommeficing in the embxjonic form (fig. and I e!) with a 
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single tubular prolongation (which, as the Carpenteria in- 
creases in size, becomes branched and thus multiplied), it 
also becomes even more subdivided than the branching in 
Polyt/rema, 

What, therefore, takes place in the tubular prolongation of 
the aperture in 6\ monticularis may also be tlie case in C* 
halamformu Qxxdi in C, {Polytrema) utricularts\ but being so 
delicate that the slightest force almost breaks it off, there is 
very little chance of a specimen of either coming into our pos- 
session with the tubular prolongation even in the imperfect 
state of that above mentioned ; hence the rarity. While in 
the living state, where broken off, the margin becomes 
smoothed down, rounded, and thus inflated by the animal, 
which form presents a marked contrast with the jagged ap- 
pearance occasioned by fracture after death. Thus a natu- 
ral and a fractured margin may be readily distinguished. 
Wlien the tubular prolongation of either Polytrema or Car^ 
penteria is preservea, it will probably be found to arise from 
the specimens lieing situated in depressions which have pro- 
tected them from coming into contact with such force as must 
have broken it off; for the tubular prolongation of the em- 
bryonic Polytrema cannot be touched with the point of the 
finest hair-pencil without risk of breaking ; and therefore, 
when found in a dusty state (which is generally tlie case) , no 
attempt to clean it in this or any way should be made, or the 
probability is that the delicate extremity, with the few sponge- 
spicules that generally project from it, will be destroyed. 


VIII. — On the SalenidfiB, Wrights — -Part 1. ObeerveUione on 
the Morphology of a Recent Salenia. By P. MaiA'IN 
Duncan, F.R.S., Pres. GeoL Soc. 

[Plat© II. B.] 

Having been lately engaged in studying the comparative 
morphology of the group of Salenidce, some interesting and 
rather important points m the structure of a recent specimen 
probably referable to Salenia variepinUj A. Agassiz, have come 
to lisht. 

The Saleuid®, according to Wright, form a natural family 
of the Echinoidea Endocycliea, meir characteristics being 
“ the peculiar structure and gr^t development of the i^iem 
disc, which, besides the five genital and five ocular plates. ha» 
an additional or suranal plate developed in the centre oi tfic 
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disc immediately before the anal opening ; this plate in some 
genera is single, in others it is composea of from one to eight 
elements’’ Found in strata of tne Jurassic formation and 
in those of the Cretaceous, the group is represented in the 
Nummulitic and in the Australian Cainozoic deposits f 
(probably Miocene). It still survives ; and two sfXicies of the 

f en us iiilenta have been described from the result of deep-sea 
redging — one by Mr. A. Agassiz, under the name of 8<mnia 
tmrispinay and another ]»y Lov<5n as Salenia GoesiayiaX* 
Wright first explained the correct position of the anal plate, 
discovering the madreporic jdate and a[)preciating its rela- 
tion to tin*, longitudinal axis of the body of Salenia ; and 
Levin’s admirable researches on the antcro-posterior axis 
and the asymmetry of the ambulacra have confirmed the 
truth elaborated by our great authority on British fossil 
Echini, In his ^ Revision of the JFcVmif,’ pt. ii. p. 258, A. 
Agassiz made the important generalization, which has been so 
admirably worked out by Lovdn, that the structure of the 
abactinal system in young Echini explains most unexpectedly 
the homology of the 8ubanal§ plate of Salenida^” lie stated 
that the subaiial plates have no special function, are not special 
plates found in tlie group of Salcnidai alone, but arc simply 
an embryonic feature retained in the adult ; and he concludes 
that this feature, which seemed so characteristic of a small 
group of Echiniy is one which alone has no primary systematic 
value, so that wo must, I think, hereafter consider the Sale- 
nidm simply as a subfamily of the Cidaridee.” Mr. Agassiz 
gives an admirable description of the species of Salenia which 
Count Pourtales dredged up off Florida in 275 fathoms ; and 
as thg buccal membrane was preserved he could notice that 
his determination to abolish the Salenidee, Wright, and to 
form a subfamily of the Cidaridae was not without its difB- 
cufties; for the serial continuation of the ambulacral tubes 
does not take place through imbricated scales in the actinal 
membrane. He instances, however, the Diadematid» os 
presenting, in Diadema and Aaihenoeomay similar differ- 
eiioes* 

The general and minute structures, the nature and homo- 
logies of the anal plates, and the classificatory position of the 
^ I are thus full of interest ; and I propose to noticse in 

♦ Wright, PaUeont Soc. Publ. vol. xxiv. p, 144. 
t Tate, Quart. Jouni. Oreol, Soc. vol. xxxiii. p. 250. 

X A. Agaesia, *^JSeh%ni of the EaaterD Coast or the United States,** IHuat. 
Cat Harvard Coll. no. vii. 1872, p, 261; Lov4n. Etudes eur lea Eohi- 
noSisa** Kongl. Svenska Vetenakaps-Akad. Handlingar, Bd. ii. no. 7. p. 27. 
J jKSuranfi of Wright. 



72 


Prof. P. M. Duncan am the Salenidee. 

this first communication two morphological points, one of 
which beai’S on the question of classification to a certain extent, 
and the other adds to our knowledge of the structures of the 
appendages of the test. 

The specimen of a recent Salmta which 1 have studied is 
in the possession of Prof. Huxley, and was dredged up during 
the expedition of H.M.S. ^Challenger’; owing to his kind- 
ness I have been permitted to wash the apical disk carefully 
and to examine the form at iny leisure. The specimen has 
its extraordinary spines upon it, and the actinal membrane is 
preserved ; the apical disk is perfect, and the relative position 
of the permanent anal plate can be decided. 

On careful and gentle washing under a microscope, much 
mud and Qlobigerinw were removed from the peristome and 
anal plate and membrane. The result was tnat sphasridia 
u ere noticed in eaeli ambulacrum ; and short-slemmed globose- 
headed pediccllaiio?, like those seen on the aetinal membrane 
by A. Agassiz, were found distributed along the ambulacra be- 
tween the rows of spines, and almost invariably between the 
numerous blunt spines of the apical disk. They were noticed 
also sparingly in the interambulaera. 

The splunridia of this Salenia (a variety of S, varispina ?) are 
to be found in each ambulacrum ; two are situate between the 
spines nearest the peristome and its edge, one in advance of 
the other, and they are flanked by the last two tentacles, 
which are rather convergent. The sphajridia are ♦unequal 
in size, but have an elongated globose shape, not very unlike 
a stout form of those of Strong^pocentrotua ar'6hachen8%s^ Each 
is placed on a short and narrow stem, and is seated on a 
minute tubercle, and the smaller one is nearest to the sn^allegt 
terminal spine of the ambulacrum. They are brilliantly 
glassy in appearance, and a faint longitudinal striation and a 
pigment-spot are visible on some. They are strikingly visible 
over the granular test, which has minute pigment-spots; and 
(considering that the Salenia only measures ^ inch across the 
t^t) they are large. One other sph^eridium is visible slighdy 
higher up, and just within the range of the pores and external 
to the larger ambulacral spines. It is longer and larger than 
the others, but presents all the usual characters of these inter*^ 
^ting structures. In height the medium-sized sphariditun 
is about inch, and is rather less thick than the smaller 
globose-headed pedicellariss ; but its short graceful stalk ahd 
base are very much shorter than those of these last-mentioned 
appendages to the test. The sphieridia and pcdicellarisB are 
less transparent than in Stronagtoeeniroiua^ 

In noticing the different characters which are commem to 
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sphflBi-idia and true spinc.s, Lov<^n very justly observes that 
there is a certain resemblance between the club-shaped radioles 
of certain extinct Cidaridge and the sphseridia of some other 
groups. Considering the great diversity of the shape of the 
spines in modern Salenim it is therefore very necessary to be 
assured that the bodies just described are not young spines. 
But their glassy appearance, their remarkable position at the 

} )eri8tome end of tlie ambulacra alone, and their absence 
rorn the intcrambulacra tend to prove that their resemblance 
to the sphamdia of Echini is on account of their being identical 
structures. Very minute globular spines of Salmia are 
striated and prickly on the top. 

Hitherto sphffiridia have not been found in the CidaTida3, and 
therefore their presence in the Saleniay with the absence of a 
series of imbricating buccal plates perforated by tentacles, 
removes the genus and probably its congeners from their 
present classificatory position. 

’[riie pedicellariaa were noticed by A. Agassiz on the buccal 
membrane ; but he did not find them on the test. Those in 
the specimen before me are very regularly placed, and their 
white, blunt, globose heads contrast very strongly with the 
spinose ornamentation of the apical disk especially. Their 
pedicle is moderately stout, often slightly bent, irregular in its 
calibre, and never sufficiently long on the apical disk to 
permit of the head being raised much above the level of the 
surrounding structures. The head somewhat resembles those 
so common on the buccal membrane of Echinus norvegicusj 
butit is more globose and the texture is denser. Some are found 
on the small plates of the periproct. The pedicellaria3 with the 
longest^ stalks are in more or less regular series in the ambulacra 
between the rows of club-shaped spines. In the interambu- 
lacra the scanty pedicellaries have often long stalks and small 
globose heads, becoming finer towards their top. 

EXPLANATION OF PLATE 11. b. 

lip. L Peristomial end of an ambulacrum, with spheeridia, spines, and 
tentacles, magnified. A pedicellaria is in the back^und. 

Fiff* St Spbmridium, magnified. 

Mg, 8. The upper spbandium, magnified. 

Ff, i. Part of the apical disk and pedicellarim, mamfied. 

6. Pedicellaria mom an ambolacrum, magnified, 
f. 6. iWiceltaria from an interambulaorum, magnified. 
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IX. — On a small Collection of Orthopterous Insects of the 
Families Phasmidce and Mantidee from Australia ana New 
Britain^ with Descriptions of four new Species, By Prof, 
J. Wood-Mason, Deputy Superintendent, Indian Museum, 
Calcutta. 

Thk insects described in the following pages have all been 
recently received by me from my valued correspondent Mr. 
Charles Prench, of the Royal Botanic Gardens, Melbourne, 
South Australia, who is responsible for the correctness of the 
localities liere given. 

The occurrence in New Britain of near allies of two species 
from the Fiji Islands is of particular interest. 

Family Phasmida. 

1. Bacteria Frenchi^ n. sp. 

9 . Slender, cylindrical, uniform dark brown. Head slightly 
narrowed from before backwards, and armed right between 
the eyes with a pair of minute spines. A most distinct raised 
median dorsal line runs along the whole length of the body. 
Mesonotum and metanotum granulated, some of the granules 
being developed into minute spines, especially on the former. 
Both divisions of the metanotum and the dorsal arcs of the five 
basal segments of the abdomen each with a small rounded 
lobe at trie hinder extremity. Abdomen above sparingly ob- 
soletely granulated, and with three smooth longitudinal ridges 
on eacn side of the middle line on all the segments except the 
last two, on to which the three median ones only are con- 
tinued, and gradually attenuated from the base of its fifth 
segment to its extremity ; two terminal segments strongly 
carinate, especially the last, which is acute-angled at the 
extremity ; sixth ventral segment with an obtuse rounded pro^ 
cess at its hinder end. The operculum, which is longitudinally 
but slightly convex, rounded at the free end, and carinate along 
its apical half, reaches only to about the middle of the last 
dorsal segment. Cerci minute, invisible from above. 
simple ; first joint of the tarsus in all rather longer than the 
rest taken together. 

Total length 2 inches 6 lines; antennas 9‘76 lines; head 
1*25 line: prothorax 1 line; mesothorax 6*25 lines: meta- 
thorax 4 lines; abdomen 184*S*5««16’6 lines ; fore temW 7 
lines, tibia 7*6; intermediate femur 6 lines, tibia 7*6; posterior 
femur 7*6 lines, tibia 0 ; breadth about 1 line. 

Hah, North Australia {0, French), A single specimen, pre- 
served in alcohol. 
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Insects from Australia and New Britain. 

The insect {B. tenuis^ Hope, MS.) figured by Westwood, 
on pL xxvii. fig. 2 of his monograph, as the male of B. 
ccenosa is possibly the opposite sex ot this species, slight in- 
dications of lobes at the ends of the segments of the abdomen 
being to be seen in Westwood’s figure, 

2. Phihalosoma^novcB-hritanmee^ n. sp. 

9 . Closely willed to P. pythomus and to P. apoUonius^ both 
from the Fiji Islands. Jt has the spiny thorax of the latter, 
and the abdomen of the former. It differs from P. pythonius 
not only in its spiny thorax and sliorter antenna?, but also in 
the form of the fitth, sixth, and seventh dorsal segments of the 
abdomen, which gradually widen from the base to the apex, so 
that the abdomen has in this part conspicuously serrated mar- 
gins ; and from P. apolIo?iiits not only in the form of the 
abdomen, but apparently also in its almost completely trique- 
trous four posterior thighs and tibise, all of which have a row 
of sharp spines along the middle of the under surface, and in 
having the first joint of all the tarsi longer and slenderer. 
The mesosternum has two parallel rows oi spines along the 
middle, of which no mentaon is made by Westwood in his 
description of the latter. The fore legs are unfortunately 
wanting. 

Total length 8*5 inches ; antennee 24*5 lines ; head 6*6 lines ; 

( irothorax 4*5 lines; mesothorax 20*5 lines; metathorax 12*5 
ines ; abdomen 4 inches 3 lines -4- 9 lines 4 operculum 7 lines 
«#5 inches 7 lines; intermediate femur 20, tibia 20, tarsus 
9*75 lines ; posterior femur 22, tibia 24, tarsus 11 lines. 

Hah. New Britain {C. French). A single specimen, pre- 
seiwed in alcohol. 

3. Phyllium nome-hritanniw^ n. sp. 

? . Closely allied to P. lohivmtre from the Fiji Islands, 
which it resembles in the form and ornamentation of the me- 
sonotum, in the granulation of the head, legs, and margins of 
the segments of tlie body, in the structure of the legs and teg- 
mina, and, finally, in size, but from which it differs in the 
rudimentary condition of the lobe on the inner aide of the fore 
tibice, and, conspicuously, in the form of the abdomen ; this 
widens gradually to the middle of the third segment, whence 
its sides convert slightly and ^adually to the middle of the 
aixth segment^ which curves inwards to the base of the 
Seventh, this with the last two forming a triangulai* mass with 
slightly hollow sides. 

Total length 2 inches 4'6 lines ; head 2*76 lines ; prothorax 
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2*25 lines; mesothorax 2 lines ; abdomen 13*5 4- 4*75 55:18*25 
lines ; breadth of abdomen at base 5*25, at angulation of third 
segment 13*5, at junction of fifth and sixth Jl, at junction of 
sixth and seventh 7*5 lines ; length of tegmina 18*6, breadth 
of tegmina 7*25 lines. 

ITab, New Britain (C. French), A single gravid female, 
preserved in alcohol. 


Family MantidflB. 

Subfamily IIystekomantina. 

4. Orthodera prastna^ Burmeister. 

Orihodera prawVm, Burmeister, Haudb. d. Entom. Band ii. 2to Abtheil, 

s. m (ift88). 

Mantis rnhrocoxnta^ Serville, Hist. Nat. des Ina. Oi'tbopt^res, p. 208, $ 
(1889). 

MmtU Ilobsonii^ Le Guillou, Rev. Zool. Soc. Cuv. t. iv. p. 293 
(1841). 

BoUdma Hohmiii^ Blanchard, Voy. de TAstrolabe ct la Z614e, Zool. 

t. iv. p. 356, pi. i. tig. 7, ? (1863). 

Hob. A single female, preserved in alcohol, from North 
Australia {C. French). 

5. Orihodera marginata^ Saussure. 

Orihodera marginataf Saussure, Melanges Orthopt. 4* faac. p. 8, pi. 8. 
fig. 1,$ (1872). 

Hah. A single specimen of the female, preserved in alcohol, 
from North Australia (C. French). 

6. Archimantu armatus^ n. sp. 

9 . Eobust. Prothorax with its lamellar lateral margins 
coarsely toothed from end to end ; under surface of neck covered 
with coarse spiniform tubercles, one of which, larger than most 
of the rest, is placed immediately in front of the insertion of 
each fore leg. Organs of flight reaching a little beyond the 
extremity of the second segment of the abdomen : tegmina 
opaque throughout, except along the sutural margin and the 
anal area, which are hyaline : the stigma has a black-brown 
spot at either end ; wings witn the marginal area alone opaque, 
the rest perfectly hyaline. Terminal joint of cerci broadly 
rounded off at the extremity, not pointed. Anterior coxa fjxr^ 
nished with 6-8 blunt spines, between some of which are one 
or two smaller ones : tibia with 17 teeth on the inner and 
11-13 on the outer eoge. 

Total length 104 millims* ; prothorax 37*5, of which the 
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neck is 10 ; width of prothorax at snpracoxal dilatation 7’33 ; 
height of head 7, breadth of head 10*5 ; length of mesonotum 
and metanoturn taken together 18*5, of abdomen 47*5, of 
cerci 12, breadth of cerci 1*33 ; length of fore coxa 20, femur 
24, tibia (straight portion) 10, first tarsal joint 8 ; length of 
intermediate femur 24, tibia 24, first tarsal joint 5*6 ; length 
of posterior femur 30, tibia 34, first tarsal joint 9 ; length of 
tegmina 33, of stigma 6, breadth of tegmina 10. 

Hah. A single specimen, preserved in alcohol, from North 
Australia (C. French). 

7. Teriodera auatralasim^ Leach. 

Mantis australasics^ Loach, Zool. Miscellany, p. 78, tab. xxiv. ^ . 

Hah. North Australia (C. French). A single specimen, in 
alcohol. 


Subfamily PROTEBOMANTINA. 

8. Phthersigena Kraussitj Saussure. 

Haania Kramsiif Saussure, Mel. Orthopt. 4® fasc. p. 76, pi. 8. fig. 26. 

Hab. Two adult and two immature females from North 
Australia {C. French). 

Calcutta, May 4, 1877. 


X. — On Ovulites margaritula. 

By Professors W. K. Parker and T. R, Jones. 

In the ^ 
voh V. pi 

pearl-like Foraminifer, named Ovulites margaritula 1by La- 
marck, and its elongate varieties. At that time we refcn*cd 
it to the hyaline group of Foraminifera ; but we have lateljr 
discovered that it belongs to a different series. Some speci- 
mens in particular are beautifully smooth, polished, and sub- 
tranaluoent, like the most delicate of the Peneroplides ; and 
we mistook this for the clear^ smooth, glassy appearance ” 
belonging to the hyaline Forammifers. bar more usually the 
specimens are quite opaque and porcAlaneous ; and this ap- 
pearance we wrongly referred to fossilization. 

Whether ovoid^ cfavate, or cylindrical, Ovulites is really one 
of the Dactylopondfie. D’Orbigny placea Ovulites next to Doc- 
tyhpora among his Monostegia (in 1851), but these comprise 
some very heterogenous kinds. 

The apertures with which the shell-wall of Ovulites is per- 


Ann. & Mag. Nat. Hist.’ for April 1860, ser. 3, 
)• 292, 293, wo described the little eirfir-shaDed and 
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forated are not the tubules of a hyaline Foramiuifer (though 
homologous with them), but the passages for large bulbous 
threads of sarcode, such as in Dactyhpova pass from the in- 
ternal mass, at regular intervals, as single or multiple stolon- 
like threads. These may or may nol swell into ganglion- like 
beads, occupying chanibeileta in the tlucknessof the wall, and 
communicating witli the exterior, more or leas freeJy, by fur- 
ther threads of sarcodc. In Ovulites thread-like process 
was swollen before it reached the surface, and eitlier commu- 
nicated with the exterior by a small aperture in the shell, or 
was covered in on the outside. Each of tJiese little processes 
from the large inner sarcodic mass was invested with its own 
shell-matter, forming a minute, subhexagon al, perforated 
block, fitting side by side, with hundreds of others, to form 
the ovoidal or cylindrical shell. This may be open at both 
ends, like a distomatous Lagena. 

The external pores in Ovulitea are elliptical or suboblong, 
smaller, in proportion, than in Dacfyhpora and more irregu- 
lar, and they are bounded the sutural subhexagonal out- 
lines, or aveolation, above indicated. In other words^ the 
general wall consists of more or less six-sided, close-fitting 
plates, set edge to edge, and each pierced w’ith an elliptic^ 
aperture, leading to a round chamber and narrow passage, 
opening on the inn(‘r side. The subhexagonal blocks are 
homologous with the longitudinally perforated needle-prisms 
of Nummulinay in which each pseudopod ial thread is invested 
with its prismatic coat (as Dr. Carpenter has explained^ ‘ In- 
trod. Foram.’ p. 256) ; and the whole, fitting closely side 
side, constitute the shell-wall. In Olohigerina^ also, this 
prismatic structure is well known, and has been figured by 
Dr. Wallieh in ‘The Atlantic Hea-bed,^ part i. pi. 6, and 
in his ^Biology of Globigerina^ (1876, 8vo, Van Voorst)^ 
Here the thick and deeply areolated shell, shown by fig. 6, 
is homologous with some Daciyhporm^ in which the "^bulbous 
threads of sarcode, penetrating the shell, thicken into beads 
(see fig. 9, Orhulina ) ; and these external beads, becoming 
continuous, invest all the structure (fig. 7)^ and produce 
secondary shell-growth, not only as in OrhuUnxi ana Olc^fige- 
rina^ but in Pulvinulina^ Lagena even, and many other Fora- 
minifers. The isolation of small pyriform or flask-like 
morsels of sarcode in the shell-wall of Ohhigerina (op. ok* 
p. 75, figs, 17, 18, 19 ; see also ^ Proc. Roy, Soc.,’ February 
1875, p. 286) is evidently homologous with the enclosui*e of 
Barcode lobes in the walls of the Dac^loporidise, Dr, Carpen- 
ter has already remarkefl that in Dactyhpora and Olobigerina 
there is a oorreiiponding absence of stcdonal communication 
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between the chambers (‘Introd. Forara.’ p. 182); and we 
may add that Olohigerina furnishes the intermediate and 
connecting link between the areolated structure of Dactylopora 
and the finely prismatic tissue of the Nummuline shell. 

In some caseSj especially in the thin rod-like form of Ovu^ 
litesy external pores cease to exist, the apertures being en- 
croached on and closed by delicate shell -matter ; and only 
minute irregular wrinkles remain on the surface. In a short, 
thick, biclavate (duml)-bell) Ovulitetlie relatively large cham- 
berlcts arc closed with translucent films. Some subcylindrical 
Ovulites a])proach very closely in character to the smallest 
pipe-like Dactyhporo! [Gyroportlla'fj O Umbel) witli vesi- 
cular wall -chambers. 

With their large internal mass of sarcode and its tiuitutous 
simple or complex lateral j)roceBses, the allied groups of Aci- 
calaria^ Ovulites j and Dactylopora {Haploporella^ Dacfyporcllaj 
&c., GiimbeP) may be regarded as o[)aque calcareous frame- 
works in sarcode, just as the Polycystin{‘s have a siliceous 
skeleton in their sarcodic mass. The Dactyloporidre are thus 
clearly distitiguishable from the Miliolida? and other porcella- 
neous Foraiiiinifera, as indicated by one of us in the ‘ Monthly 
Microscop. Journ.’ for February 1876, pp. 65, 89. 

Maj 26, 1877. 


MISCELLANEOUS. 

Zoology of the * Challenger^ Expedition. 

To the Editors of the Annah and Magazine of Natural History, 

As, in a letter upon this subject in the number of tho ‘Annals and 
Maga 2 ine of Natural History’ for May last, Dr. Martin Duncan, 
writing as President of the (Geological Society, has stated that ho 
speaks at the instance of a very considerable number of Members 
of learned Societies,” wo the undersigned wish to state that we do 
not agree in the strictures passed by Dr. Duncan upon the manner 
in which Sir C. Wyville Thomson has distributed the specimens 
collected by the ♦ Challenger ^ Expedition for description. 

Bo far as we have had an opportunity of judging, we are perfectly 
satisfied that Sir C. Wyville Thomson, in the arrangements which 
he has made as regards these collections, has acted consistently with 
the best interests of science. 

It was, in our opinion, Sir C. Wyville Thomson’s duty to secure 
the aid of the most competent naturalists without regard to their 
nationality ; and, even if it were proper that national jealousies 
i^ould be imported into science, Sir C. Wyville Thomson can hardly 

* Abliandl. k. bayer. Akad. Wiss. 1872. 
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Miacellaneom, 


bo reproached on this score, when it is considered that two thirds 
at least of the naturalists whose aid he has obtained are EuKlishmcn. 


Gbu, J. Allman. 

Gko. Busk. 

William B. Cabpenter. 
Charles Darwin, 
Francis Dat. 

H. E. Drbsser. 

W, H. Flower, 

A. H. Gaiirod. 


F. BuCane Gorman. 
Jos. I). Hooker. 

T. H. Huxley. 

Bt. George Mivabt. 
A. M, Norman. 

OsBERX B ALVIN. 

P. L. ScLATER. 

Tweerrale. 


To the Editors of the Annals and Magazine of Natural History, 

Gentlemen, — As I have road, in a late number of ‘ Nature,’ that a 
most interestingly signed declaration of approvnl of BirC. W. Thom- 
son’s administration will bo sent to you for publication, I venture 
to express my sincere regret that I should be opposed to the opinions 
it contains. 1 believe that the beet interests of science are served 
by fostering, and not by depreciating and discouraging, national 
talent ; and I imagine catholicity in science, in the sense in which 
it is supposed to be realised by Bir C. Wyvillo Thomson’s action in 
the matter, to be a mischievous delusion. 1 would observe that as 
the groups collected by H.M.S, ‘Challongor’ have very different 
values in respect of the higher pliysioal and biological questions 
which it was the primary object of the expedition to investigate, 
the numerical comparisons urged in Bir Wyville Thomson’s favour 
by the oditoniil “ We ” of ‘ Nature ’ are of no force. 

Moreover, as in the great Austrian, German, French, and Scan- 
dinavian expeditions the resulta were almost without exception 
worked up at home, the Americans and Bir C. Wyvillo Thomson had 
bettor follow the same common -sense plan. 

Irreconcilable os I am to Sir C. Wyville Thomson’s adminis- 
tration, I wish to express my sorrow if I have written any words 
which may bo personally offensive to him. 

Yours &c., 

June 22, 1877. P. Martin Duncan. 

The Locomotor System of Medusm, 

In the seventeenth volume of the present series of this journal 
(p. 246) we printed, from the * Proceedings of the Royal Society,^ 
the report of a paper by Mr. Romanes on the above subject. In 
publishing his memoir in the ‘ Philosophical Transactions,’ Mr. Eo- 
manes appended to it a postscript referring to an anticipation of his 
results published by Prof. Eimer of Tubingen. The latter gentle- 
man writes to us to oomplcdn that no notice of the contents of this 
postscript appears in our pages ; but this, of course, was impossible, 
our publication being antecedent to Mr. Eomanes’s acquaintance with 
Dr. Elmer’s memoir, which, he informs us, appeared in the * Sitimnge- 
bcrichte der phys.-med. Gesellschaft eu Wiirzburg,’ inDeoembor 1878, 
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XL — On the Structure d'/Peripatus novee-zealandias. 

By Capt. t. W. Hutton. 

To the Ediiorn of the Annals and Magazine of Natural History, 

Gentlemen, — 

I do not wish to enter into a discussion with Mr. Moseley 
about Peripatus ; for the differences between us can only be 
settled by further observation, and, as I am just commencing 
the removal of the museum collection into a new building, it 
will be some time before I can devote further attention to the 
SttWeet ; but as he has accused me, both in ^ Nature ’ (Nov. 
1876) and the ^ Annals and Magazine of Natural History ’ 
(Jan. 1877). of publishing imperfect observations, and of 
drawing ana describing structures which have no real exis- 
tence, I must ask you to allow me to say a few words in self- 
defence. 

My paper waa published before I knew that Mr. Moseley 
had examined any specimens of P. novai-zeahndim and found 
some of them to be males. I do not doubt for a moment that 
Mr. Moseley has seen males ; and my failure in this respect 
may perhap be due to my having selected large specimens 
for dissection. But that P. novce-zmhndm is also herma- 
phrodite I feel quite sure, notwithstanding Mr. Moseley’s 
<wi? cathedtd statement to the contrary. All the figures in mv 
plate were drawn with a camera, except figs. 1 and 8, whicii 
ai;e diagrammatic ; and in fig. 8 the testes and vasa deferentia 
were copied from camera drawings, of which I enclose the 
Ann. <b Mag. N. H%$U Ser, 4. Voh xx. 6 
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originals* ; and as I have been working with a microscope for 
nearly fifteen years it is not likely that I should publish any 
facts whicli 1 had not taken the trouble to verify. 

After all, the difference betwetjii us on this point seems to 
be owing to one or tlu‘ other having turned tne ovary inside 
out. 1 state in my paper that the ova are developed on the 
interior of tlie ovary, and that the testes (probably tln^ same 
as the masses of spermatozoa of Mr. Moscltw) lie below it, 
outside, but quite separated from it. Mr. Aloscley in his 
paper (which, tlianks to the kindness of Mr. Travers, 1 have 
been able to see) says that the masses of spermatozoa are 
inside the ovary, while the ova are developed in sacs ^‘hanging 
from the margin of the ovary,” and that he lias found sperma- 
tozoa amongst the ovisacs on the exterior of the ovary ” 
(p. 768). I leave it to him to explain tlu’se. curious facets, 

Mr. Moseley says that my figures are most crude and 
imperfect.” IMils I allow ; for 1 have not the advantage of 
being able to employ a professional artist, or even of correcting 
proofs. But I niaintaiu that they are accurate, which cannot 
be said of all of Mr. Moseley’s. For example, in pi. Ixxv, figs. 
7, 8, and 10, the eyes are placed on the sitie of the head half- 
way between the nioutli and the antenna); wliereas they arc 
really situated on the top of the head, at the base of the 
antenna*, as sliown in ray plate, fig. 6. I will not be so rude 
as to say that Mr. Moseley ^^must have been entirely deceived 
in imagining he saw” tJiem in that position ; but I think that 
he has allowed his theory to mn away witli him. 

1 do not 800 why cross fertilization would never occur,” if 
there are males ; but even if it were so. we ought not to let a 
theory interfere with our observation of facts. 

I quite understand the importance of detennining the exis- 
tence of foot-jaws in Peripafm^ if such exist ; but i tliink it 
more important to state the facts exactly as they appear to 
me. 

But there are other points of difference between us which 
Mr. Moseley has not mentioned, which, if not of such high 
theoretical interest, are still important as tests of accuracy of 
observation. For instance, I say (p. 366) that the ovary is 
plac^ above the stomach, while Mr, Moseley says (p. 706) 
that it lies ‘‘below that viscus,” Again, Mr, Moseley’s trachece 
are evidi^itly the equivalents of my spiral fibres. Now both 
these points can be easily tested by the examination of sj>eci- 
tnens preserved in alcohol ; for the supposed tracheie will be 
found in abundance on the lower portion of the oviducts. 

^ [We hold these cjimora drawings at Mr, Mosfdey’s disposal, should he 
wish to inspect them. — liiUB.] 
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Mr. Moseley also describes the slime-glands as a series of 
elongate ramified tubes,*’ wliile 1 describe them as a jingle 
branclied tube. These glands in 1\ noiKP-zealandim arc cer- 
tainly very unlike Mr. Moseley’s figure (pi. Ixxii. fig. 1). 
They may be different in the two species ; but Mr. Moseley 
docs not mention it when pointing out the differences between 
them. 

In conclusion I wish to thank Mr. Moseley for his courtei?y 
in telling me exactly what I saw, what I did not see, and what 
I imagined 1 saw ; but he will, I hope, excuse me if I still con- 
tinue to use my own eyes in preference to looking tlirough his. 

1 am, &c., 

Otago Musouni, Duuediii, N.Z. F. W. IIUTTON. 

March 20, 1^77. 


XII .— Species of Ileterocerom Lepidojdera of the Tribe 

Bombyces, collected by Mr, W, B, Ibyer chiejiy in the 

District of Sha^ujhdi, By Fredeuio Mo'ore, F.Z.S. 

Fam. JEgeriidsB. 

JEyeria howqua. 

Wings hyaline ; anterior and posterior margins, a])ex, nar- 
row discocellular band of fore wing, and veins of both wings 
black. Cilia cinereous brown. Body blue-black ; collar and 
three narrow segmental bands on abdomen yellow, the bands 
on alternate segments from the base; anal tuft broad and 
slightly yellow-fringed. Palpi black above, white beneath. 
Body beneath streaked with white. Legs black ; tibim and 
tarsi white-streaked. 

Exp, 4 inch. 

Shanghai. In coll. W. B. Prycr. 

SORONIA, n, gen. 

Pore wing long, narrow ; subco.stAl vein five-branched, first, 
second, and third arising before end of the cell, fourth and 
fifth beyond ; cell long : discocellulars sinuous ; two radials ; 
median vein two-branened, the branches short; submedian 
extending along hind margin. Hind wing long, trigonal, apex 
pointed, exterior margin very oblique, straight, anal angle 
roundea: subcostal vein two-branched: median vein three- 
bmnehed, the branches arising together before end of the cell, 
diseocellular straight; submedian and internal veins joined 
together near the base. Body short, stout, naked ; abdomen 
pointed. Legs short ; tibi«e thickly pilose above, armed with 

6 ^ 
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two pairs of spurs beneath. Antennaa slender, setaceous. 
PalpV^ther long, slightly pilose. 

Soronia euprealis. 

Fore wing dark cupreous ; hind wing hyaline^ slightly 
speckled with cupreous brown cxtenially. Cilia fuliginous 
black. Jlod^ black ; collar and band across thorax yellow. 
Abdomen with three yellow segmental bands, the upper near 
base, the two lowei^near apex ; tip of abdomen beneath yellow, 
the two following segments banded with white. Palpi and 
streak on side of head white. Legs black above, white 
beneath. Anteimaj black. 

Exp. 1 inch. 

Jfao, Shanghai. In coll. W. B. Pryer. 

Melittia sangaica. 

Wings yellowish hyaline ; fore wings with the borders, a 
narrow apical and a discocellular band, and the veins of both 
wings black ; a short velnlet within the cell ; marginal border 
of hind wing narrowly lined with black. Base of fore wing 
and abdominal Ixmler yellow-speckled. Cilia blackish cine- 
reous. Body purplish black ; collar and thorax behind golden 
yellow ; abdominal segments with narrow yellow baud ; abdo- 
men beneath yellow. Antennae black above. Palpi yellow, 
black -fringed ; fore legs yellow beneath, black above ; femora 
and tibise of mid legs clothed beneath with yellow hairs, above 
with black, ochreoua, and a few white hairs : tarsi black ; hind 
legs densely clothed with long hairs, black beneath, yellow 
above, and ochreous on outer side of tibiae. 

Exp. 1 j inch. « 

//oi. Shanghai. In coll. W. B. Pryer and F. Moore. 

Melittia longipes. 

Wings hyaline ; fore wing with purplish black anterior and 
liind margins, apical band, broad paten at end of the cell, and 
veins of both wings ; liina wing with slight cupreous brown 
outer margin and abdominal border. Cilia of both wings 
cinereous brown. Antennie black above, speckled with lilac- 
white. ^Body black; abdomen ochreous-speckled, segments 
with narrow lilac-white band. Front of tnorax above with 
ochreous collar. Palpi white, fringed at tip with black. Ab- 
domen white. Fore and mid legs clothed above with short 
black and ochnious hairs, largely interspersed with white 
hairs ; tarsi naked, black ; hind legs very long, femora clothed 
with longiah white hairs, and tibia with long tufted black 
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hairs, interspersed above with a few ochreous red and white 
hairs ; tarsi clothed with very short tufted black hairs. 

Exp. 1 inch. 

Hao» Shanghai. In coll. W. B. Fryer and F. Moore. 

Fam. Agaristidie. 

Seudyra auhflava. 

Upperside — fore wing with the apex and a broad band 
along hind margin dark chestnut-brown, washed with violet, 
the former traverscid by a median longitudinal red-pointed 
black streak, and crossed by a whitish -speck led sinuous line ; 
intemediate space from the base oehre.ous grey, ])rofusely 
speckled with dark brow*n, the veins grey-lined ; a transverse 
subbasal and a double discal distorted recurved oehreous-grey 
line; a small orbicular and large reniform pale-bordered 
spot ; a marginal row of black lunular spots : hind wing dark 
golden yellow, with a rnarginal golden-brown irregular- bor- 
dered band, wnich is broken at anal angle and ascends some 
distance uj) wards, the band traversed by a narrow yellow 
marginal lunular line ; a small black spot in middle of cell ; 
cilia grey. Thorax chestnut-brown, grey-spcckled. Abdo- 
men and legs golden yellow, with a short basal dorsal brown 
tuft. Underside pale golden yellow ; both wings wltl^ a small 
black spot in the midme of the cell, and the fore wing with a 
larger spot at end of cell ; fore wing also with a pale narrow 
chestnut-brown decreasing band curving across outer mar- 
gin from apex; hind wing with a much less distinct and 
smaller baud. 

Exp. inch. 

Hm. Snowy valley. Province Chekiang. In coll. W. B. 
Piyer. 

This species is most nearly allied to aV. venosa^ from Dar- 
jiling, and may be distinguished by the entirely diflFerent 
underside. 

Fam. Zjg80iiid». 

Pryeria, n. gen. 

Fore wing long^ naiTow, apex produced, outer margin very 
oblique ; costal vain moderately stout, extending to two thirds 
of the wing: subcostal slender, five-branched^ first branch 
arising from before tho end of the cell anil terminating before 
the apex, second and fifth branches at end of cell, third and 
fourth very short, emitted from near end of sccona at apex ; 
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cell long, rather broad at its end ; disoocellular veins short, 
oblique, sinuous, emitting a recurrent discoidal veinlet, which 
extends witliin the coll to its base ; two radials arising close 
together from upper discoccllular ; median vein running close 
to subcostal at base, three-branched at equal distances apart ; 
a submeclian and an intenial vein curving from base to above 
posterior angle at equal distances apart between median and 
the outer margin, and joined togetner at their middle by a 
short transverse veinlet : hind wing short, somewhat oval : 
costa convex, apex acute ; abdominal margin short ; costal 
vein short, subcostal slender and extending to apex; cell 
broad; diseocellulars long, sinuous; a discoidal veinlet emitted 
from angle of lower discoccllular, and extending witliin to the 
end of the cell ; median vein three-branched ; submedian and 
internal veins joined together near base and extending to 
above posterior angle. Body short, densely pilose ; abdomen 
with long apical tufted hairs. Antennse broadljr bipectinate, 
plumose. Legs long, slender; femora and tibiss slightly 
pilose. Somewhat allied to PAowrfa, Walker. 

Pryerta sintca. 

Wings hyaline, fuliginous, sparsely covered with short, 
delicate, haxr-like scales; base of fore wings tinged with 
golden yellow. Thorax with a few golden hairs on each side. 
Abdomen golden yellow, tuft black, Antennai, thorax, and 
legs black. 

Exp. 1 inch. 

Hao. Shanghai. In coll. W. B. Prycr. 

Fam. Chalooiiidn. 


Erasmia sangaica^ n. sp. 

Male. Black ; fore wing with an ochreous-yellow, subbosaL 
tmnsverse, oblique, irregularly sinuous band which is inenrvea 
hindward; an irregular oblique interrupted discol series of 
blue-bordei-ed white spots, and two similar spots beyond nearer 
the apex ; some metallic green and blue streaks at base of 
wing : hind wing with a round subapical and irregular median 
discal series of blue-bordered white spots : an indistinct 
ochreous spot near base of anterior margin ; acHlominal margin 
broadly streaked with steel-blue. Thorax metallic blue ; ab^ 
domen and legs greenish grey. Underside as above ; ochre- 
ous spot on hind wing prominent, 

Exp. *31 inches. 

Hao. Chinkaug, near Siianghai. In coll. W. B. Pryer, 
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Fam. litlioeiito* 

Lithosia alba, 

Mahi and female, I Jppcrside pure silky white. Underside — 
fore wing cinereous brown, cilia white : hind wing os above. 
Antennse and legs bi^ownish cinereous. 

Exp. 1 inch. 

Hao, Shangliai. In coll. W. B. Fryer and F. Moore. 

MiUodirista decuamta. 

Female, Yellow, palest on hind wing ; fore wing with two 
median tnuisverse narrow black cross lines, snrmli basal spots, 
a transverse discal sharply |K)intcd sinuous line, and a «ub- 
marginal narallel series of short streaks. Thorax spotfod with 
black. Underside paler, base of costa and subapical streaks 
Oil both wings blackish. Legs with black bands. 

Ext). IjV inch. 

Hah, Shanghai. In coll. W. B. Fryer. 

Miltochrista einica. 

Pale ochreous red, palest on hind wing ; fore wing witli a 
narrow transverse median nearly straight blackish line, some 
spots at base, and longitudinal short discal streaks, one being 
on eaeh vein, a spot at end of cell, and a marginal row of 
spots. A black spot on each side of thorax. Underside paler, 
markings indistinct. Legs streaked with black. 

Exp. I inch. 

Hao, Shanghai. In coll. W. B. Fryer and F. Moore. 

Setina athoaericea, 

FmaU, Silky yellowish white, costal edge and cilia yel- 
low ; fore wing with a black spot at the base, two median 
traneverae oblique scries, and a marginal series of black spots : 
hind wing with two less distinct black spots at apex. Thorax, 
head, antennae, legs, and abdomen liencath yellow ; thorax 
and abdomen above whitish ; two black spots on middle of 
thorax. Underside pale ydfow, spots indistinct. 

Exp. inch. 

Hm, Shanghai. In coll. W. B. Fryer. 

Setinochroa sanguinoa. 

Fore wing dark vermilion-red, edge of costa and -outer 
margin lined with black ; a submarginal series of Jdack spots ; 
cilia brown : hind wing reddish Wadk, with basal and margi- 
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nal red streaks ; abdomen blacklslj above ; antennae, spot on 
vertex, and legs blackish. Underside red, margins and apical 
streaks only black. 

Exp, A inch. 

Hao, Shanghai. In coll. W. B. I*ryer and F. Moore. 

Fam. Arotiid». 

SpiloBoma rnemdarina, 

Male, Upperside deep bufif colour: fore wing with an 
oblioue dised continuous linear series of small black vein- 
diviaed narrow spots, and a short median submarginal series 
of smaller similar spots ; a small dot near base of submedian 
vein : hind wing suffused with red on abdominal border ; 
with two vein-divided prominent black spots near anal angle, 
a small dot near apex, and a prominent rounded spot at 
end of cell. Abdomen above crimson, with dorsal and two 
lateral rows of black spots. Underside slightly sufiused with 
red on base of fore wing : markings as above, but more pro- 
minent : also a large black cell-spot on fore wing, Antennso, 
front or head, sides of tliorax^ palpi at tip, pectus, and legs 
above black. Palpi at sides, fore femora, and tuft at sides of 
thorax beneath crimson. 

Exp. inches. 

Hab. Shanghai. In coll. W. B. Pryer and F. Moore. 

Spihsoma howtjua, 

Upperside pale buff-colour. Male : Fore wing with an ob- 
liq^ue lower discal series of black spots, each spot crossed by a 
vein, a spot near base of hind margin, and an upper submar- 
gin^il series of smaller spots : hind wing with a submarginal 
series of four larger vein-divided black spots, and a smaller 
spot at the end of the cell. Abdomen above red, with indistinct 
dorsal and two lateral rows of black spots ; a blackish stripe 
down middle of thorax. Underside mW, markings as above 
but more confluent ; fore wing tinged with ochreoiis red along 
anterior margin ; a small bladt siiot at end of cell, tuft at base 
of wing and a short streak on hind margin near the angle. 
Antennie, front of head, tip of palpi, tibiae, and tarsi black ; 
pectus dark brown ; fore and mia coxae and femora, and sides 
of palpi at base red. 

Female with markings on upperside of fore wing less dis- 
tinct ; on hind wing as in male. Uhderside as in the male, 
excepting that tlie spot at end of cells is larger and the tuft 
obsolete at base of fore wing. 
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Exp. inch. 

Ilao, Shanghai. In coll. W. B. Pryer and F. Moore, 

Sjnlosoma erubescens. 

Female, Upperside pale pinky buff-colour ; fore wing with 
two small black spots trom hind margin near the angle ; hind 
win^ buff-white, broadly suffused with pale crimson on ab- 
dominal border. Abdomen above crimson, with dorsal and a 
lateral row of bfack spots. Underside — fore wing whitish 
on hind margin, base of costa and middle of wing suffused 
with crimson ; an indistinct median discal oblique series of 
dusky spots, and a small spot at end of cell: hind wing 
broadly suffused with crimson on abdominal border and nar- 
rowly along base of anterior margin • a small indistinct dusky 
spot at end of cell. Front of head, palpi at tip, and pectus 
dark brown. Antenme, fore and mid legs above, and spots 
on hind legs black ; femora of all the legs, and tuft at side of 
thorax beneath, crimson. 

Exp. inen. 

H(Wn Shanghai. In coll. W. B. Pryer, 

Alpenm flammeohts. 

Female, Upperside pale purple-tinged ochreous red ; edge 
of anterior margin ana cilia of both wings yellow : fore wing 
with two median transverse recurved series of brown spots with 
pale borders, a single similar spot at upper end of cell, two 
indistinct spots below the apex and one near posterior angle : 
hind wing with a pale divided spot at end ol cell. A dorsal 
series of small black spots on abdomen. Underside paler ; fore 
wing showing only the cell-spot, the two spots below the apex, 
and the hind wing a prominent cell-spot and an indistinct 
spot near outer margin between the lower median and sub- 
median veins. Front of head, palpi, legs, and body beneath 
yellowish. Antennae, tip of palpi, and streaks on fore and 
middle legs above brown. 

Exp. l|inch. 

Hob, Snowy valley, Province Chekiang. In coll. W. B. 
Pryer. 


Fam. Hotodontidae. 

Cerura menciana, 

Upperside — fore wing fuliginous grey, veins blacJi ; two 
small black spots at the base, an angular transverse subbasal 
series of spots, followed by a contiguous transverse tortuous 
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double line, which is twice broken at its costal end ; a diecal 
scries of longitudinal, elongated, double dentate lines ; a mar- 

f filial row of narrow streaks (one being between each vein) : 
lind wing cinereous white, veins black ; a blackish streak 
crossing end of cell, and a marginal row of prominent black 
spots. Thorax grey, spotted with black ; abdomen above and 
a lateral row of spots black, beneatli and tip above white. 
Underside cinereous white, veins blackish j markings on fore 
wings indistinct. # 

Exp. d2ly ? 2| inches. 

Ilao, Shanghai. In coll. W. B. Pryer and F. Moore. 
Allied to C, erminea. l)iffers in having narrower and longer 
wings, sharper dentate mai'kings between the veins, and more 
prominent basal spots. 

Cerura aangaica. 

Upperside pale vinous grey : fore wing with a broad sub- 
basal transverse black-specklcd band, bordered by ochreous 
speckles^ and preceded by a basal row of black dots ; a paler 
but similar band across the disk, a marginal row of black 
round spots : hind wing witli a marginal row of black round 
spots, and an indistinct spot at end of cell. Body with 
greyish black bands. Underside as above, but paler. 

Ext). 1| inch. 

1I(W. Shanghai. In coll. W. B. Pryer. 

Most nearly allied to the North-American (7. cinerea, 

StauropuB hasalis. 

Upperside pale greyish brown ; base of both wings greyish 
ochreous, divided on the fore wing by a transverse’ discal 
bent line ; this wing also has a sl^lit nan*ow streak at cad 
of cell, a submarginal and marginal rows of grey-speckled 
black points: hind wing with a blackish margind line. 
Underside as above, except that the base is paler ; abdomen 
benea-tli and legs below whitish. 

Exp. li inch. 

Shanghai. In colL W. B. Pryer. 

Phalera flaoeacenB, 

PhaUraflarescemy Brem. k Grey, Lap. Nprd-Ohino, p. 14 (1853). 

Male, Upperside whitish testaceous; fore wing with a large 
basal, duplex, silvery grey and black spot divided transversely 
by a red ochr^us bar ; lour similar-shaped spots of the same 
colour ascending outer margin from posterior angle, tlie former 
spot having the grey portion towaras base of wing, the lattei 
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series towards outer margin; two indistinct lunular wavy 
yellow lines ascending towards costa from middle of hind 
margin : hind wing y(3llowi8h at base : an indistinct brownish 
recurved fascia from anal angle. Abclomen ochrcous yellow. 
Antennae, palpi at sides, and fore legs above brownish. Un- 
derside pale glossy whitish testaceous. 

Exp. 2 indies. 

Hm, Shanghai. In coll. W. B. Pryer. 

Loj)hopteryx mnensis, 

Upperside dark umber-brown : fore wing slightly black- 
specKled, crossed by blackish sinuous subbasal and discal 
Imnds ; a pale greyish streak obliquely Irom lobe of hind 
maigin and speckles along the outer veins : hind wing with a 
short black-and-grey-speckled streak at anal angle. Under- 
side pale brown. 

Exp. Is, $ 1 3 inch. 

Shanghai. In coll. W. B. I’ryer and F. Moore. 

Ceira straminea. 

Male BJiA femah» Upperside — fore wing pale straw-yellow, 
indistinctly speckled with darker yidlow at the base ; an 
oblique discal transverse series of browm points terminating 
at apex, where they are partly confluent ; a marginal row of 
similar points ; hind wing whitish cinereous. Body yellow. 
Legs brown atove, yellow beneatli. Underside pale straw- 
yolTow; fore wing in the male brownish cinereous in the 
middle. 

Exp. inch. 

Hah. Japan. In coll. W. B. Pryer and F. Moore. 

Pterostoma einica. 

Male, Upperside — fore wing pale dull testaceous, with 
slightly darter narrow loiigitudmaJ streaks between the veins : 
a median series of short chestnut-brown streaks, a submarginal 
and marginal sinuous line of same colour ; inner lobe of hind 
margin black-and-grey fringed: hind wing brown. Body 

S ale testaceous ; aMomcn with brownish dorsal tufts. Un- 
erside pale testaceous : fore wing longitudinally clouded witli 
brown: bind wing with two outer series of short longitudinal 
brown streaks between the veins ; a narrow marginal brown 
line and a olavate spot at end of cell. 

Exp. 2 1 inches. ^ 

U<Uk Shanghai. In coll. W. B. Pryer. 

Allied to P, griseay Brem. et Giey, from the Amur Land. 
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Fani. Liparid®. 

Pantana sinica, 

Male grejj'ish white ; fore wing with the base, anterior and 
outer margins broadly bordereu with fuliginous brown ; a 
black-speckled irregular-shaped spot between the veins beneath 
the cell. Tliorax fuliginous brown ; front of head and palpi 
ochreous j^ellow. Abdomen and legs greyish white. Pecti- 
nations ot antennje dark brown, shafts grey. 

Exp. If inch. 

Hah. Shanghai. In coll. W. B. Pryer and F. Moore. 

Near to P. baswara of Java, but smaller, the hind border 
of fore wing unmarked, and the hind wing without any mar- 
ginal brown border. 


Laelia sangaica, 

Male. Unpersidc pale greyish ochreous, whitish ochreous at 
base of hina wing ; fore wing with a short scries of six black 
dots curving hindward from the apex; base of thorax and 
abdomen whitish. Pectinations of antenme fuliginous, shaft 
whitish ; front of head, palpi, and legs brownish ochreous. 
Underside paler, witliout spots. 

Exp. If inch. 

Shanghai. In coll. W. B. Pryer. 

This species is closely allied toJi. coenosa and to L. striensis. 
Walk. 


Redoa alba. 

Female. Pure white throughout : wdngs covered with glossy 
silky scales, which are disposed on the fore wings in numerous 
slightly raised transverse folds; a small black-speckled obli{[uo 
spot at end of cell in fore wing. 

Exp. If inch. 

Hao. Shanghai. In coll. W. B. Pryer. 

The wings m this species are broader than in if. ainerms^ 
and differ in the corrugated character of the fore wing. 

Redoa ainenaia. 

Male female. Pure white j wings covered with glossy 
silky scales ; fore wing with an indistinct blackish-speckled 
sj>ot at end of the cell. Front of head, palpi, bands on femora 
and tarsi ochreous yellow. Pectinations of antennas pale 
brown. 

Exp. d inch. 

Hah. Shanghai. In coll, W. B. Pryer and F. Moore, 
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Fan). LunacodidiB* 

Parasa tessellata, 

Male. Upperside — fore wing with a broad median tranH- 
verae green band, the outer margin of which ia bordered by a 
brown wavy line ; the liase of wing obliquely vinous brown, 
outer border yellow, tessellated with brown speckles, and bor- 
dered l)y a narrow brown cilial line and edge : hind wing 
yellow ; edge of cilia brown. Thorax and front of head green ; 
abdomen ochreous yellow. Antennae, palpi, and legs brown. 
Underside pale dull greenish yellow, borders brownish. 
Nearest to P. consoeia^ Walk. 

Exp, inch. 

Hah, Shanghai. In coll. W. B. Fryer. 

Parasa smica, 

Male and female. Uppersidc — fore wing wn'th a median 
transverse green band, a large sjiot at base of costa and 
broad outer marginal band dark greyish brown : hind wing 
cinereous ; edge of cilia at anal angle dark greyish brown. 
Thorax and top of head green ; abdomen cinereous. Front 
of head, palpi, and legs brown. Underside greenish cine- 
reous, edge of cilia brown. Near to P. hilarisy Westw. 

Exp. X inch. 

Ilah. Shanghai. In coll. W. B. Fryer and F. Moore. 

Miresa pallwitta, 

Male and female. Upperside — fore wing bright ochrtjous 
brown, greyish externally ; a narrow whitish line obliquely 
from apex to middle of hind margin ; hind wing cinereous 
brown. Cilia darker. Underside pale brown. Near M. 
nararia. 

Exp. J inch. 

Um. Shanghai. In coll. W. B. Pryor and F. Moore. 

Setora sineima. 

MaU. Upperside dark umber-brown: fore wing with a 
median greyish brown band, narrow on the costa and very 
broad on hind margin ; outer margin slightly glossy brown. 
Front of head, thorax, and legs greyish ; legs brown-streaked. 
Underside uniform brown. 

Exp. 1| inch. 

Shanghai. In coll. W, B. Fryer, 
to 5. nitem^ which is also found in North China. 
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Fam. Drapanulidft. 

Drejfanajaponxca. 

Upperside pale vinous lavender-grey ; two narrow brown- 
bordered, yellow, ol)lique^ transverse bands on both wings, 
the outer band crossing from apex to middle of abdominal 
margin, the inner blind from middle of costa to one third the 
latter ; costal edge tind apex of fore wing ochrcMuis yellow ; 
cilia bordered with an inner brown line; a slight curved 
brown streak on fore wing and a small spot on hind wing at 
the end of the cell. Prothorax, tip of alxloraen^ and a band 
near its base ochn'oua yellow. AutermaB and Iront of head, 
and legs above, brown. Underside pale brownish ochreous, 
darkest on fore wing. 

Exp. inch. 

Hah. Japan. In coll. W. B. Prycr. 

Fam. CoBSidsB. 

Phassua sinensis. 

Mah and feinah. Upperside pale vinous greyish brown : 
fore wing with pale-bordered blackisli spots on the costa ; a 
triangular blackish-brown patch from base of cell extending 
beneath and broadly to its cud, which is marked at the base 
by a bright yellow spot, and at the end by an oblique straight 
broad yellow streak and a few speckles ; streaKS on hind 
margin and discal and marginal band composed of grey 
chalybeate streaks between the veins, the transverse inter- 
spaces brown : hind wing paler and slightly diaphanous, 
apical border with chalj^eate streaks. Underside paler, 
markings indistinct. 

Exp. 6 2^, $3^ inches. 

Hah. Shanghai. In coll. W. B. Fryer and F. Moore. 


XIII . — Description of four mw Species of Birds from the 
Indian. Region. By Aethub, Marquis of Twkeddaos, 
F.R.S. 

Megalurus ruficeps^ sp. n. 

2 . Lower surface white, faintly tinged with cream-^joloiir 
on the breast. Flanks pale earthy brown. Under tail-coverts 
pale dingy isabclUne rufous ; thigh -coverts of a more decided 
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rufous. Space before the eye and superciliuin, passing well 
behind the eye, greyish white. Forehead, head, and naj)e 

t )ure bright uniform rufous. Back olive-grey, each feather 
)roadly centn^d by a longitudinal stripe of brown. Uro- 
pygium and upper tail-oovei-ts uniform olive-grey. The bast* 
of the long and lax uropygial feathers pure dark grey, the tips 
only being olive-grey, licotrict^s above dull ruddy brown, 
obsoletcly barred with narrow brown lines. Quills brown, 
externally margined with ferruginous olive. Lesser wing- 
coverts olive-grey ; greater tinged with ferruginous. 

Winij 2*7«5 indies, tail 5'25, tarsus 1*0, eiihnen 0*56. 
Obtained liy Mr. A. II. Everett at Monte Alban and at 
San Mateo, in Lusson, during February. Only one example 
has the sex noted on the lalxd ; but as the dimensions of the 
other individual (ioincido, it is probably also a female, the 
dimensions of the males in this genus exceeding those of the 
females. 


Niltava leucura^ sp. n, 

(J. Crown and nape blue, glossed with jiale lazuline, most 
conspicuous on the forehead and 8U])erciliuni. Jjores and 
norial plumes black. Back, uropygium, and upper tail- 
coverts dead lazuline blue. (3hin, throat, and breast grey, 
washed with lazuline blue, which shades into white on the 
abdomen. Ventral region and under tail-coverts pure white*. 
Flanks bluish ash. Quills brown, margined above with dark 
blue. Wing-coverts like the head. Wing-lining and axil- 
laries grey. Outer pair of rectrices brown, pure white at the 
base ; next two pairs with the outer webs brown, washed with 
blue, the base oi each and nearly the whole of the inner webs 
pure white ; the fourth pair brown on the inner web and with 
three fourths of the basal part of the outer web pure white ; 
fiftli pair. brown, washed with blue on the outer webs ; middle 
pair blue. Bill black ; legs light brown. 

Wing 3*50 inclios, tail 3*0, tarsus 0*87, culraen 0*62. 

Obtained by Mr. Limbourg at Taoo, 5000 feet elevation, in 
Tenasserim. 


Dicc&um xanthopygium^ sp. n. 

(J. Above, cheeks, and wing-coverts dark bluish slate- 
grey. An isolated dorsal patch crimson. UropTOium yellow. 
Chin, throat, and upper part of breast yellow. Kemainder of 
breast, abdomen, and flanks orange. Ventral region, thigh- 
coverts, and under tail-coverts yellow tinged with green. 
Rectrices and quills dark brown ; the primaries narrowly 
margined with vdiite, the secondaries with oHvo-green. 
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Wing 1*96 inch, tail 1*06, tarsus 0*60, culmen 0*38. 
Discovered by Mr. A. H. Everett at Monte Alban, in 
Luzon. 


Oaycerca Everetti^ sp. n. 

^ and ? . Chin and throat dark brown ; breast, flanks, 
and thigh-coverts warm nutmeg-brown. Abdomen and vent 
pure wliite> some of the lower breast-feathers being marked 
with brown, and some of the flank-feathers being white on 
their inner webs, brown on their outer, and with white shafts. 
Under tail-coverts very dark brown or black. Above, wings, 
and coverts brown, each feather, except the frontal and upper 
tail-coverts, having a conspicuous pure white central line 
along the shaft, very prominent on the wing-coverts. Some 
of the upper tail-coverts tipped with ochre. Rectrices brown, 
the middle pair broadly margined, the laterals less so, with 
yellow and greyish yellow. Inner edges of the quills pale 
rufous seen from underneath. 

Wing 1*87 inch, tail 1*75, tarsus 0*56, culmen 0*38, 

Several examples of this species were obtained by Mr. A. 
H. Everett at Monte Alban and San Mateo, in Luzon. The 
sexes do not differ in plumage. A representative form of O. 
leucogaster. 


XIV. — Report on the Crustacea collected hy the Naturalists 
of the Arctic Emedition in 1875-76. By EnWARl) J. 
MiERH, F.L.S., F.Z.S., Assistant in the Zoological Depart-, 
ment, ferltish Museum, 

f Continued from p. 60.1 

A>£PHIPODA. 

Anonyso nugojc, 

Afwnyx nugax, Phipps, Voy. North Pole, Appendix, p, 192, pi. xii. 
fig. 2 (1774). 

Oammarm nugax^ Bahine, Append. Oapt. Parry’s Ist Voy. p. 51 

( 1821 ). 

TaidtrtM nugax^ Ross, Append. Oapi Parry’s 3rd Voy. p. 119 (1826) \ 
Append. 4th Voy. p. 206 (1^8 h 

jjymanasaa lagena, K^rbyer, Dansk. Vidensk, Selsk, Afh. vii. p. 237, 
pi. i. fig. 1 9 (1838) ; M4-Edw. Hist. Nat, Crust, iiL p. 21 (1840) ; 
Bell in Belcher, * Last of the Arctic Voyages/ Cruet, p. 406 (I860). 

Lyai appendiculomf Ktfiyer, 1. c.p. 240, pi. i. 2 rf (188(^. 

Lytdmaasa appendicutata^ M.-Edw. Hist. Nat. Crust, lii. p. 21 (1840) ; 
S. Bate, Cat. Arophip. Crust. Brit. Mus, p. 07, pi. x. fig. 8 cJ* , 
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Avmvyz ampulla^ Krtiyer, Nat. Tidsakr. '2 K. i. p. 578 (1844) ; V^. on 
Scand. Atlna, pi. xiii. %. 2 ; Brandt, in Middendorff’s Sibiriflch© Keitio, 
ii. p. 181 (IBol). 

Anonyx lagena^ Hponce Bate, Oat. Amphip. Crust. Brit. Mua. p. 77, 

f l. xii. 7 2 (1882); Bot)ck, Skandin. og Arktiske Amphip. i. p. 
52 (1872) ; Buchholz, Crust, in Koldewey, Zweite doutache Nora- 
polarf. p. 300(1874). 

ColL Feilden : Flooborg Beach, at 10 fathoms, male and females ; 
fire-holt) atlat. 82^21' ; and at lat. 83 ' 19' at 72 fatlipms. 

Coll. Hart : Winter quarters of H.M.8. * Discovery,’ at 1 1 fa- 
thoms, two males and four femnJos. 

My observations scarcely agree with those of Hr.Buchholz and other 
authors os regards the rare occurrence of the males of this very com- 
mon and weU-kuown Araphipod. Of about thirly-six adult specimens 
colletjted twelve are undoubtedly males, whereas Hr. Buchholz, after 
a careful search, found only two examples of this box in the series 
obtained by the German expedition. The adult males of this 
species may generally bo distinguished from the females by the far 
longer flagella of the inferior antonn», which, when drawn back, 
reach to the posterior margin of the seventh segment of the body ; 
in the adult females they do not greatly exceed in length the flageUa 
of the superior antennae, but there are male examples in which this 
character is loss strongly marked. I have not observed any marked 
differences in the two sexes in the form of the segments of the body 
and appendages. The length of the largest male, from lat. 83° 1 9' N. 
is inch (38 miUims.) ; of the largest female, from Floeherg Beach, 
nearly 1 inch 9 linos (44 millims.). 

This species is one of the commonest and most abundantly distri- 
buted of the Amphipoda inhabiting the high northern latitudes ; it 
is said by lloss, in Parry’s 3rd Voyage (L c.), to be ** by far the 
most numerous of the Crustacea inhabiting the Arctic Seas and it 
is, as has been already stated, of especial interest as being the only 
species obtained at lat, 83*^ 19' N.,the most northerly point attained 
by the Jlxpedition at which animals were collected. 

Its range extends along the shores of Arctic America ; and it 
occurs in the White 8ea and on the coasts of Greenland, Iceland, 
Spitsbergen, Norway, and Britain, and in the sea of Okhotsk. 


Anonysf gulosus? PI. III. %, 2. 

Afumffx yutmts, Krbjrer, Nat. Tidsskr. 2 B. i. p. 611 (1844-45); in 
Gaimard, Voy, en Soand. Atlas, Crust, pi. xiv. fig. 2 ; Spence Jlate, 
Oat Amphip, Crust. Brit. Mus. p. 370 (1862) ; Boeck, Skand. og. 
Arktiske Amphip. p. 157, pi. v. fiff. 4 (1872). 

Xil\jebo]^,(Efv. Kongl. Vet. Akad. Fbrhnndl, 1861, 

p. 22. 

fAnonyz JffblboUif Spence Bate, Cat. Amphip. Crust. Brit. Mus. p. 75, 
pi. Mi. fiff. 4 (180iJ). 

Tbxoo speoimons wore ooIlMted by Mr. Hart, from the largest of 
wbidi the followidg description is taken : — 

Ann. (k Mag. N. Hut. Ser. 4. Vol. xx. 


7 
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The body (for one of the group to which this species belongs) is 
not robust, and is twery where distinctly puiictulated. The head is 
subacute, but not produced at ita antoro-latej al angle. The seg- 
ments of the postabdomon have their antoro-hiteral angles rounded ; 
and the second and third segments have their postonv-latoml angles 
jicute, but not reflex ed; the tburth and fifth segments have their 
posterior margins entire. The eyes ore visible, but almost colourlesH. 
The suiMjrior antenna) in the adult are about half us long as the 
inferior, andlhe first (exposed) joint is longer than the second and 
third taken together ; the first joint of the flagellum is about as 
long as the throe following ; the accessory flfigellum 0 7 jointed, 
the first joint not much longer than the succeeding. The last two 
joints of the peduncle of the inferior anteiinm are of about equal 
length, those antenum are loss than half the length of the body of 
the animal. The first pair of legs are slender and rather long, the 
wrist and palm subequal, each more than twice as long as broad ; 
the palm not narrowed, but very slightly enlarged towards its distal 
extiemity, which is obliquely truncated, and armed with a scries of 
minute stiff hAirs and longer cilia ; the Anger arcuate and with a 
subapical tooth ; the second pair of legs is long and very feeble, the 
palm ovate and ciliated on the margins, with a very small finger. The 
ooxa of the fourth pair of legs is not wider at its proximal extremity 
than that of the preceding pair, but about twdee as wide at its distal 
extremity ; the posterior margin is deeply excavated. Tl\e basa of 
the last three pairs of legs are ovate-oblong, those of the last j>air 
rather the broadest at base. The rami of the appendages of the 
fourth to sixth segments of the postabdomen are subequal and 
acute. The terminal segment (tekon) is more than twice as long 
as brood at base, narrowing slightly distally, cleft nearly to its base, 
the apex of each lobe notched at its outer angle, the notch bearing 
a single cilium. Colour whitish with greenish spots, which ore most 
distinct upon the ooxm and bases of tlio legs. Len^h of the largest 
specimen a little over 1 inch (26 millims.). 

OoU. Hart : winter quarters of H.M.6. * Discovery,’ at a depth of 
11 fathoms. 

1 have referred the specimens collected by Mr. Hart with some 
doubt to the Anonyx gviosm of Kroyer, as the antero-lateral maigin 
of the head is less broadly rounded, and the accessory flagellum is 
longer than that of A, gxdosug according to Boeok’s diagnosis. In 
the form of the first and second pairs of legs and of the terminal 
segment they agree well with the desoriptionfl of A, guUm$^ and 
particularly in the presence of a tooth on the inner max^n of the 
dactyl, which is mentioned by LilBoborg as oharaotoriatic of that 
species. From A. pumilus they di&r in the shorter antennia, and 
in the absence of a tooth on ^ posterior margin of the filth post^ 
abdominal segment. 

Anonyx gnhsm has been recorded from Gh'eonland, Spitsthergen, 
lueland, the coaats of Scandinavia, and Britain. 
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Oneaimiis Edwardmi. PI. III. fig. 3. 

Anmyx Edxvardm^ Krtiyer, Naliirli, Tidsfticr. 2 ii. pp. 1, 41 (1840); 
Voy. eii Hciiud. Crust. Atlfis, pi. xvi. fig 1. 

Zystamssa Edwai'dsii^ (ious, CKtv. Vet, Ak. Forhandl. p. 620 (1805), 

Otmimm Edwardaii, llocck» Forhandl. Videnak. Selsk. Christiania, 
p. 113 (1871 Skandin. og Arktiske Amphip. ii. p. 107, pi. vi. 
fig. 4 (1H70). 

Coll. Feild<3n : Discovery Bay, at 6J fathoms, lat. 81® 44', oiio 
specimen ; Floobcrg Beacli, at J 0 fathoms, males and rnmaleB, abun- 
dantly. 

Tho eyes in tho spocirnons that 1 refer to this species are large, 
red, and siibroniform when present; but are in aomo specimens 
scarcely distinguishable, and in others entirely absent. The first 
joint of tho fiagellum of tho superior ante nn to is short, not exceeding 
in length the two or three following joints iakon together, or even 
less, and not quite equidling in length tho first jonit of the accessory 
flagellum. In the first i)air of logs the j)alm is but little longer than 
tho wrist and obli(pioly truncate ; the second ])air of legs has a 
short, distally enlarged and truncated palm and “small arcuate 
finger in both sexes. I'ho third joint of the last throe pairs of legs 
is not dilated, the fifth joint a little shorter than the two preceding 
taken together ; the rami of the last pair of uropoda are very short, 
about as long as the tenninal segment. The antero-lateral angle of 
the head is considerably produced anterjj^rly. The third segment 
of the postabdomon is slightly produced upward and subacute 
at its postero-latcral angle ; thp terminal segment is broadly eemi- 
oval, with a raised marginal line, very sliglitly omarginate at its 
distal extremity, hut without- a median fissure. Tho whole animal 
is coarsely punotulat-ed. 

Of this species adult examples of both sexes were collootod ; of 
sixteen specimens from Floeberg Beach, in spirits, six are males. Of 
the females, one example only boars ova. Lengtli of tho largest 
male nearly 10 lines (21 millims.) ; of tho largest female 11 linos 
(23^ millims.). 

Tho specimens collected differ from Boeck’s difignosis in one par- 
ticular ; the third segment of tho postahdomen is slightly produced 
upward at the postoro-lateral angle. J^othing is said of the form 
of this segment by Krbyer in his description of tho species or in tho 
Latin diagnosis that follows. In Krbyer’s figure of tho species in 
the Atlas of the * Voyage en Scandinavie,’ tho postero-lateral angle 
of this segment is represented as not produced upward, hut acute. 
There is, however, a manifest inconsistency between the diagnosis 
of Boeok and tho %urea in the Atlas referred to ; s. g, in Oa^mus 
plautus the third postabdominal segment is described by Boeok as 
“eursum produetus aoutus,” but figured by Kroyer as broadly ob- 
tuse and rounded at the postero-lateral angle. 

Oneiimus Edwardsii has been recorded from Greenland, Spiteber- 
gen, and Britain. 
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^ Atylus carinafus, 

Gammarus carinatm^ Fabr. Ent. Hyst. ii. p. 615 

Atylus ca7'inaiu8j Loac^b, Zool. Jrfiscell. lii. p. 22, pi, Ixix. (1815) ; 
M.-Edw. Hist. Nat. Crust, iii. p. (18 (1840); Spew Hate, Cat. 
Amphip. Crust. Rrit. Mus. p. 164, pi. xxv. figs. (18(32) ; Biich- 
holz, Crust, in Koldewey, Zweit^ deutsche Nordpolarf. p. 357, pi. x. 
(1874) ; lloock, Skandinavieke og Arktiske Aiuphipoder, ii. p. 324 
(1870). 

Amphifhoe enrinaia^ KrOyer, Kongl. Jlansk. Vidensk. Selsk. Afli. vii. 
p. 250, pi. ii. fig. 0 (18;18); Voy. en Scand. Atlas, Crust, pi. xi, 
bg. 1 ; AL-lOdw. flist. Nat. Crust, iii. p. 41 (18(X1). 

Coll. Feildon: Discovery Bay, at depths of 6| and 25 fathoms. 

In tho adult males of this spocics, at least in such specimens as I 
have observed, the body is slender, the palm of the first pair of legs 
more elongate and narrowecl distally, and the lol)es of tho terminal 
segment narrower and separated by a wider and deeper fissure. 
ITie length of the specimen (a male) obtained at 25 fathoms depth 
(the only one which, being preserved in spirits, could be accuraitdy 
measured) is 1 incli 1 lino (nearly 28 miilims.). 

Atylm carinatm occurs on the coasts of Greenland and Spitzber- 
gen and in Davis Straits. 

AmiitJiozone hystrix. 

AeanthoBoma hysfrix, Owen »& Kosh, impend. Ross's 2nd Voy, Zool. 
Crust, p. xci, pi. B. fig. 4 (1835) ; Bell, in Belcher's ^ Lost of tho 
Arctic Vovng('^,’ Crust, p. 400 (18^5). 

Amphithoe hystrix^ Kroyer, Kon^. Danske Vidensk. Selsk. Afh. vii. 
pi. ii. tigs. 0 & 7 (1838); M.-Edw. Hist. Nat. Crust, iii. p. 40 
(1840) 

Jt^iramphitlioe kystrivy Bruzelius, Kongl. Vet, Akad. Handl. iii. p. 71 
(1869); Spence Bate, Cat, Amphip. Crust. Brit Mus. p. 14/, pi. 
xxviii. fig. 1 (1862). 

Aeanthozone cuspidata^ Boeck, Forhandl. Videnak. Selsk. p. 184 (1870); 
Skandin. og Arktiske Amphip. p. 229 (JB70), nec Lepechin. 

Aeanthozone nuntrixy Miers, Ann. & Mag. Nat. Hist. (ser. 4) xix. 
p. 137 (1877). 

ColL Feilden: Discovery Bay, one specimen; Franklin-Pierco 
Bay, two specimens. 

Coll. Hart: Franklin-Kerce Bay, 13-16 fathoms, three speci- 
mens. 

Two of the specimens collected are adult males, another is an 
adult female. length of the largest specimen from Franklin- 
Pierce Bay slightly exceeds 1 inch 2 lines (30 miilims.). 

In the elaborate plate tliat illustrates this species in the ‘ JZweite 
deutsche Noisdpolarf.' (/. c.) the rostral spine is represented os conical, 
straight, and acute, and the bases joint of tho sixGi and seventh 
pairs of legs as armed with four strong spines upon its posterior 
margin. In all the specimens of both sexes that I have examined 
the rostral spine is laterally compressed and bent near its base, pro- 
jecting horizontally forwards, and there are hut two spines upon 
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the posterior margins of the basos joint of the sixth and seventh 
pair of logs. 

It is j)robablc, therefore, that a distinct species is figured by 
Buchholz in tho plate referred to. 

This species has been recorded from the shores of Arctic America 
(Felix Harbour, Igloolik), (iroenland, Spitzborgcn, Finmark, and 
Norway. 

Ilaliragea fulvocinctus, 

Ampkithoe fulmmtwtaf Sars, Forhandl. Vidensk. Solsk. Christiania, 
p. 141 (1858) ; Spence Bate, Cat. Amphip. Crust. Brit. Mus. p. 381 
( 1862). 

Pherma tncufipi% Stimpson, Proc. Ac. Nat. Sci. Phil. p. 138 (181)3). 

Paramphitfuw futvocinclUy Coes, CEfv, Vet, Akad. Forhandl. p. »526, 
tiff. 15 (I8(fc); Buchholz, Crust, in Koldcwey, Zweite doutsche 
Nordpolarf. p. 307 (1H74). 

IlalirmjfiB fulvocinctua^ Boeck, Forhandl. Vidonsk. Selsk. Christiania, 
p. 190(1870); Sknndinaviske og Ai^ktiske Arnphipoder, ii. p. 342, 
pi. xxiii. fig. 11 (187(3). 

Coll. Feilden ; Discover}’’ Bay, at 25 fathoms, one specimen ; Floe- 
berg Beach, one specimen. 

Both of the specimens collected are in an imperfect condition : 
one is, I believe, an adult femolo ; the otlior is a younger animal. 
The length of the larger specimen (that collected in Discovery Bay) 
is about lOi lines (20 inillims.). 

ffalirages ftilvocincUts has been recorded from tho coasts of Green- 
land, Spitzbergen, and Finmark. 

Oammarus locusta. 

Cancer locmta^ Innn. Svst. Nat. ed. 12, p, 1056 (1766). 

Gammarue /ocMsto, Faor. Ent. Syst, ii. p. 516 (1798); Leach, Trans. 
Linn. 8oc. xi. p. 859 (1815); M.-lCdw. Hist. Nat, Crust, iii. p. 44 
(1840) ; Spence Bate, Cat. Amphip. Crust. Brit. Mus. p. 206^ pi. 
xxxvi. tiff, 6 (1862) ; Spence Bote and Westwood, Hist. Brit. Ses- 
sile-Eyed Crust, i. p. 378 (1863) ; Buchholz, Crust, in Koldowey, 
Zweite doiitsche Nordpolarf. p. 343 (1874); Boeck, Skandinav. og 
Arktiske Arnphipoder, ii. p. 3(36 (1876). 

QoiivmarMe arcticuSf Leach, in Scoresby, Account of Arctic Regions, i. 
p. 641, pi. xvi, fig. 14 (1820). 

Oamnmrue Sabine, Append. Capt. Parry ^s Ist Voy.p.51 (1821); 
Ross, Append. Capt. Porry^s 3rd Voy. Crust, p. 119 (1826); Append. 
Parry’s 4th Voy. p. 204 (1828); Iit)S8 & Owen, Crust, m Append, 
Ross’s 2iid Voy. p. Ixxxviii (1836) ; Bell, Crust, in Belcher’s ^Last 
of the Arctic Voyages,’ p. 406 ( 1866). 

Gammarue Buehem, Lilljeborg, 05fv. Kongl. Vet. Ak, Ftirhandl. p, 22 
(1861). 

Gemmarus LiUjeboig, Kongl. Vet. Ak. Handl. p. 447 (1868). 

Gammarue miohemie, Brandt, Crust, in Middendorff’s Bibirische Reise, 
ii. p. 187 (1861). 

ColL Feilden : Floeberg Beach, at depth of 10 fathoms, twenty- 
five specimens ; crack between the floes in lat. 82^ 24', three speoi- 
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Of «ixt<ion adult, or nearly adult, apooimens from Floeberg Bench, 
which, being preHorved in spirit, could bo acurutely examtnod, ten 
are males. Of the six fomalos, all but one carried a number of 
young animals beneath tho lamolliform ciliated plates (leveloi)ed from 
the inner side of the lirst five pairs of legs. In the youtiger animals 
the«(> plates are present, but much loss markedly doveloped, being 
slender and siibstyliform. 

The length of the largest male is 1 inch 4 lines (34 millims.), 
that of tho largtMijt female about 1 inch linos (31 millims.). 
The hands of the first and second pairs of legg^ (gnathopoda) are 
much more powerful in tho male than in tho female : tho palm of 
tho second pair in the female is of a suboblong shape ; in tho male 
it is ovate, and narrowed towards tho distal extremity, like that of 
the first pair of logs. 

This very common species probably occurs upon the cojists of all 
tho circumpolar regrion of the globe. In Europe its range extends 
southward to tho Mediterranean and tho Black 8eu. 

Oamtnaracanthus loricatus. 

Gammnrm hrioatmj Rabine, Append. Capt. Parry V Ist Voy. p. 63, pi, i. 

Append, llosfl’s 2ud Voy. p. Ixxxix (1885); Kr(»yer, Kongl. Danslc 
Via. Helsk. vii p. 25(), pi. i. fig. 4 (18.88) ; M.-Edw, ilist. Nat. 
Crust, iii. p. 52 (1840); Boll in Belcher’s *La»t of the Arctic 
Voyages/ Orust. p. 405 (1855). 

Gammaracanthus lorimtuHy Spence Bate, Oat. Amphip. Crust. Brit, 
Muh. p. 202, pi. XXX vi. fig. 2 (1862) ; Boeck, Skantoav. og Arittisko 
Amphipodor, ii. p. 400 (1870). 

Coll. Feilden : Floebprg Beach, at 10 fathoms, two males and 
two females. 

The two males collected are much smaller than tho females. 
Length of largest male nearly 1 inch 6 lines (38 millims.), of 
largest female about 1 inch 11 lines (49 millims.). 

Gamrmrac(mthus hmatm is found upon the shores of Arctic 
America (Port Bowen, Prince Kegeut’s Inlet) and Bcandinavia; 
also in lakes of the latter-^mentioned region and of Fit^land, and 
at Greenland and Spitzbergen and in the White Beo. 

Amathitla pinguis* 

Oumtnarus pin^f^my Krbyer, Kongl. Dansk. Vidensk. Belak. vii. p. 252, 
pi. i. fig. 5 (1^8) ; M.-Mw. Hist. Nat. Crust, iii. p. 60 (1840). 

Amatkia pinymsy 8i>ence Bate, Oat. Amphip. Crust. Brit. Mus. p, 200 
(1862). ^ ^ 

Arrmihim pinguisy Boeck, Videndt. Selsk. Forhondl. p. 218 (1870); 
Skandinav. og Arktiske Amphip. ii, p. 411 (1876); Buohholz, Crust. 
(1874^^^^^^^ deutsche Nordpolarf. p. 863, pi. ix. fig, 2 

CoU, Feilden : Crack between floes at lat. 82® 24', on© specimen. 

The single specimen collected has boon dried, and is in an Im* 
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j)erfect cundition. There can, however, bo no doubt about its iden- 
tification. Length ^ inch (about 13 miliims.). 

This species is found upon the coasts of Greenland and Spitz- 
bergen. 


Emirus cuspiduU^s* 

cwtpidatmj Kroy«‘r, Nat. Tidsskr. 211. i. p. ^1, pi. vii. fig. 1 
(1844-45); Voy. on Scand. Orust. Atlas, pi. xix. fig. 2; Sponce 
Bate, Cat. AiuphipL Crust. Unit. Mus. p. 154, pi. xxviii. figs. 0,7 
(I8ti2); does, (Lfv. Vet. Ak. Forh. p. 520 (1805); liuchholz, Crust, 
in Koldowey, l?weito doutscho Nordpolarf. p. Ms, pl. iii, fig. 12 
(1874); Boock, Skandiii. og Arktislte Amphip. ii. p. 502 (187()). 

Coll. Hart; Franklin-riorce Bay, 13-15 fathoms, one fomaJe 
specimen. 

The single examjdo in the collection is fully adult and bears ova, 
length 1 inch 7 3 Uhch (41 miliims.). 

The bases joint of the sixth and seventh pairs of logs is consider- 
abl}’ narrowed to its distal extremity. The second and third seg- 
ments of the aMomen have the posterior margins rounded and very 
hnely serratod. This sjiecies has been described at great lengili and 
figured by Buchliolz, 1. <\ ; but either the figure is carelessly executcnl 
as regards many details, or it represents a very distinct species. The 
rostrum is represent'd as much longer than in the siKJcirnens 1 have 
seen, the coxa of the fourth pair of legs with its inferior margin 
straight (not rounded as in tlio examples 1 have examined), the 
second and third sogmonts of the postabdomen with the posterior 
margins strongly angulated, &c. 

This spt^cies has been found at Greenland, Spitzhorgen, Finmark, 
and Norway, 


^riirojm neuleata. 

Om»cu8 aetdeatuSf Lcpixjhin, Acta Acad. Sci. Petropolitana, p. 247, 
pl. viii, fig. 1 (1780). 

Tmitrm Edwardmi^ Sabine, Append, x. in (hipt. T'arry’s Ist Voy. p. 54. 
pl. ii. tigs. 1-4 ( 1821 ) ; Boss, Append. Capt. Pai'iy’s 3rd Voy. p. 1 19 
(1826) Append. Oapt. Parry’s 4th Voy. p. 209 (1828). 

Amphithol^ Edwarikii^O^m & Itoss, Crust, in Append. Hass’s 2nd Voy. 
p. xc (1835) ; Krciyer, Voy. en Heund. Atlns, Crust, pl. x, fig. 1. 

AmphUhanotm Bate, Oat. Amphip. Crust. Brit, Mus. 
p. 151, pl. xxviii. fig, 5 ( 1862). 

Amphithoii&tus aculeaiuH, Goes, Q^fv. Vet. Akad. Forhandl. p. 626 
(1865) ; Buchholz, Crust, in Koldowey, Zweito doutsche Nordpolarf. 
p. filo, pl. iv. (1874). 

Triiropif aeuUatUf B^k, Ft)rh. Vid. Selsk. p. 158 (1870) ; Skand, og 
Arktiske Amphipoder, p. 511 (1876). 

Cdl. Fefldon : Discovery Bay, at 25 fathoms, one male, four fe- 
males ; Cape Napoleon, at 25 fathoms, throe males, seven females ; 
Floeborg Beach, at 10 fathoms, two males, five females; Franklin- 
Hereo Bay, at 15 fathoms, thirteen specimens (dried). 

OolL Hart ; Franklin-Piorce Bay, lB-15 fathoms, twelve females ; 
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Cape Fraser, 20 fathoms, three yotmg females (?) ; Bobbin Bay, at 
BO fathoms, one female. 

About fifty specimens in all were collected of this species, of 
which only six are males. The length of the largest male is 1 inch 
5 lines (30 millims.), that of the largest female, a specimen bearing 
ova, nearly 1 inch 9 lines (44 millims.). 

None of the females in the collection carry any young animals ; 
but the greater number have ova in a greater or less degiee of deve- 
lopment. In the youngest females in the eolloction, from Cape 
Napoleon, length 1 inch i line, in which no ova are present, the 
ovigeroua lamellm are small, much smaller than the branchial 
leaflets, but they are rapidly developed, and become ciliated on the 
animal increases in age ; in the largest females, with fully ripened 
ova, they considerably exooed*the branchial lamella) in size, and com- 
pletely infold and conceal the ova These latter at first present the 
appearance of a whitish mass scarcely a line in length, but when 
ripe are of a reddish- or orange-yellow colour, and completely fill 
the cavity beneath the pereional segments. 

lliis species is one of the commonest of the Amphipoda inhabiting 
the northern seas. It has been found, often in great abundance, 
on the shores of Arctic America (Port Bowen, Igloolik), Greenland, 
Spitzbergen, Finmark, and iti the White 8ea. 

^jina spinosissima. 

Angina spinosmima, Stimpson, Syn. Invert. Grand Manan, p, 44 (1853). 

Caprella npiniferay Bell, in Belcher’s ^ Last of the Arctic Voyages,’ ii. 

S . 407, pi. XXXV. fig. 2 (1855); Biichhol*, Crust, in Koldewey, 
weite deutsche Nordpolaif. p. (1874). 

P JEgim echimta, Boeck, Forh. Skand. Nat. p, 070 (1800) ; Vidensk, 
Selsk. Forh. p. 271 (1870) ; Skand, og ilrktiske Amphip, ii. p. 680, 
pi. xxxviii. fig. 0 (*H76), 

CapreUa Bpimtnssiym^ Spence Bate, Cat. Amphip. Crust. Brit Mus. 
p. 301, pi. Ivii. fig. 8 

CoU. Feilden : Capo Napoleon, 26 fathoms, temperature of water 
29^’2, one small male specimen. 

CoU. Hart : Bobbin Bay, 30 fathoms, one largo male specimen. 
The largest specimen, length nearly 2 inches 2 lines (64 millims.), 
is very robust, of a green colour, and with but very few small 
spines and many indistinct very smaU tubercles ; the second pair 
of legs has the hand armed upon its inferior margin with two very 
strong teeth, and a third small tooth close to the distal extremity ; 
the finger is strong and very much curved ; the first joint of the 
first pair of postabdominal appendages is short and much broader 
than the second joint. 

The smaller specimen, length a little over 11 lines (24 millii^.), 
is of a whitish colour, purplish brown at the bases of the spines, 
which are numerous, especiaUy on the back. The hand the 
second pair of legs is nearly of the same form as in the preced^, 
but the finger is less arcuate ; the basal joint of the second pair of 
legs not broader than the second joint. 
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In the specimens I have before me the teeth on the inferior mar- 
gin of the palm of the second pair are not only much larger than 
in JS. echtnata^ but the palm itself is not tuberculaied as in that 
species, as figured by Boeck (1. c.). It is possible that the two forms 
are distinct ; but the variation in tho spines of the body and its 
limbs are known to bo very great in some species of the genus. 

Probably the specimens referred by Boss in Parry’s 3rd and 4th 
Voyages to CapreVa soohpendroides, and which ho describes as 
having “ a great number of small spines along the back,” should be 
referred to spinosmimo. They were collected at Port Bowen 
and IjOW Island. 

This species has been recorded from the coasts of Greenland, 
Bpitzbergon, and Norway ; and if, as I believe, the species of Stimp- 
son is identical, from the Grand Manan at the entrance of the Bay 
of Fundy. i 

KNT0M08TBACA v. GNATHOPODA. 

PhY LLOPODA. 

BKANCfllPOIUDiK. 

Bratichipiis (BrancMnecta) arctlcus, PI, IV. fig. 1. 

Branchipm {Branchnecta) arcticusy Vennll, Amer. Joum. Sci. & Arts, 
ser. xlviii. p. ‘Joii (1809), 

Branchinerta arcUca, TWkam, in Hayden, IJ.S. Geol. & (it‘Ogr Survey, 
p. 021 (1874) ; Amer. Naturalist, xi. p. 53 (1877). 

Coll. Hart : Discovery Bay, in a small freshwater lake and in a 
stream under ice. 

Several specimens were collected, including males and females, of 
a species of Phyllopoda, which I refer to the B. arcfmts of VorrilL 
Of these species I have only seen the descriptions in tlie journals 
above quoted, not having been able to meetwiih Verrill’s full Re- 
port on tho American I’hyllopoda in the volume for 1869 of tho 
American Association for the Advancement of Sciences and Arts. 
These specimens possess the elongated claspors, with serrated basal 
Joints, and elongated egg-pouches of the species of Brmu'hinecta, and 
are distinguished from the Branchipus pahuhsus of Miillor, also from 
Greenland (if his figure in the ‘ Zool. Uanica,’ pi. xlviii.,be correct), 
by the much shorter lanceolate caudal appendages. In B^palvdosa 
these are represented as very slender, acuminate, and half as long 
aa the abdomen. 

These specimens differ slightly from the descriptions of B, areticu$ 
and (jtrcenhndieuSf a* will appear from the following description. If 
disdnot (which may be possible, although I think it more probable 
tjhat the three forms are varieties of one and the same species), the 
apecies may be designated Venrilli, 

The antennnee are slender, linear, and nearly as long as the 
Wssl joint of the claspers. The la^e prehensile antennae, or olas- 
as they are called by Verrill, are nearly half as long as the 
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body, two-jointod, the basul joint as long as the second, nearly 
straight, and of the same thickness throughout, with a not very 
prominent rounded lobe at the distal extremity on the inner side ; 
this, and the distal half of the inner margin, armed with a series of 
ten or a dozen small teeth or spines. The second joint is smooth, 
slightly tapering to its distal extremity and concave on its inner 
surface. Tlie branchial feet are eleven in number, and the lobes on 
the inner margin are beautifully fringed with long, close, Hcxihlo 
hairs ; the fifth and sixth pairs are the longest ; and tlio others de- 
crease regularly in size. The vesicular body is narrow oblong-oval ; 
the terminal lobe of the second joint is rogidarly oval in shape. 
The caudal appendages lanceolate, small ; margins with slender set®, 
which become longer as they approach the distal extremity. The 
specimens are smaller than tliat oollectod by Dr. Tackord, averaging 
^ only 12 millims. in length. 

Vorriirs spocimons of this species were from Labrador ; and if, as 
is thought possible both by Packard and Verrill, this species bo not 
distinct from the 7i. ffranlandicus and B, color adenus^ it must have 
a very cxteuided geographical range. 

Specimens of B, grcenlandicxis are mentioned by Packard as having 
been obtained during the late American expedition of the ‘ Polaris ' 
at Polaris Bay, between lat, 81° 20' and 81° 50'. 

Co I*BP01)A. 

LKBN.ai;oFonii)JC. 

Ijerrmopoda arctiiri, sp, n. PI. IV. fig. 2. 

Coll. Feilden : Floeberg Beach, parasitic on the gills of Balmo 
arcturus^ Gthr. 

On the new charr collected by Capt. Feilden, and rooontly described 
by Dr. Giinthor, were many specimens of a parasitic Lormnoid crus- 
tacean, which I cannot certainly identify with any previously re- 
corded, and of which the following is a description : — 

The oephalothorax is narrow-ovate, nearly or quite as long as the 
abdomen, which is ovate, turgid on its dore^ surface, and smooth, 
there being no trace of articiAations or of the tuberoli^ which are 
so characteristic of Bmanisteii hmhonis ; the ovaries are about as 
long as the abdomen. The oral aperture is circular and not pro- 
minent. The inner antennm are very small and apparently two- 
jomted. Tlie outer antennm are stout, broad at base ; the terminal 
joint is produced on its inner side into an ovate lobe, which is 
ciliated on the margins, and bears on its outer side a two-jointed 
accessory appendage, the terminal joint of which is oonical and acute ; 
hence the outer antennm appear bifid at the extremity ; the palpi 
at the base of these organs are very small. 

The first pair of maxilHpods are robust ; the basal portion is stout, 
and tapers slightly lowers the distal oxiremity, the terming 
joint is much slenderer, and bears at its extremity a small ungui- 
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form lobe. The Bocood pair of maxillipeds are cylindrical and about 
as long as tlio cephalothorax, with a thickened marginal rim at 
the distal extremities, which are united, and terminate in a large 
mcanbranous conical bulluf which is imbedded in the body of the 
animal to which the parasite adheres. 

The nearest ally of this species is evidently the Lertux^ypoda Ed^ 
wardsii of Olsson, Acta Universit. Lund., p. 30 (1868), from Norway, 
from which it differs in the somewhat shorter ovaries and abdomen 
and the form of the claw of the first maxilliped. This species has 
not been figured ; and a comparison of specimens might prove the X. 
arcturi to be identical with it. From the L, carpionls of Kroyer, 
to which it is also nearly allied, it differs in the form of the bulla 
of the second maxillij^d, &o, ; from the L, sahmnen of Mayor 
(Bull. Soc. Philom. p. 24, 1824), which Olsson, who had not seen 
Mayor’s original description, considers synonymous with his L. Ed^ 
tvardsii, but which is probably a different species, in the smooth 
abdomen, and, if Milno-Edwards’s figure bo correct, in the form of 
the bond, ovaries, 

The Achtheres Carpenten, described by A. S. Packard, junr., from 
a trout in the East River, Colorado (Hep. U. H. Gool. and Geogr. 
Survey, 1874, p. 612), to judge from the outline figure which accom- 
panies tho veiy brief description, resembles this species. The abdo- 
men, however, is said to possess indications of division into throe 
segments, wliioh are not indicated in tho figure. 

CUiKIPEDIA. 

BALANlDiE. 

Balauiis porcatns. 

Baianwt poreatuii Da Costa, Hist. Nat. Test. Brit, p 240 (1778) ; 
Darwin, Monogr. (’irripedia, Balanidse, p. 256, pi. vi. fig. 4 (1854) ; 
Buchhoiz, Crust, in Koldewey, Zweite deutscho Noidpolarf, p. 31H3 
(1874). 

OoU. Feilden : Cape Napoleon, from a depth of 50 fathoms, five 
specimens, 25 fathoms, two specimens ; Richardson Bay, 80® 2' 
N. Ut., 70 fathoms, one specimen. 

Coll. Hart : Franklin-Pierce Bay, 13-15 fathoms. 

The largest specimen collected has a greatest height of rather 
over 1 inch 1 line (28 millims.), and greatest diameter of nearly 
1 inch 2 lines (29 millims,). The apeoimons from Capo Napoleon 
agree well with B, porcattis in tho sharjdy and strongly ribbed 
parietos of tho shell, the radii of which are parallel to the base, and 
in the clioraoters of the oporoular valves. The small specimen from 
Ri(Aardson Bay, height 7 lines (15 millims.), greatest diameter 
6 lines (nearly 13 millims.), I was at first inclined to think might 
be JB. eramtus, on account of the very obUquo and narrow radii ; 
bnt the oharaoters of tho opercular valves are those of B. porcalua^ 
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the apex of the terga being produced and acute, and the spur placed 
close to the baaisoutal angle. 

This species occurs on the coasts of Greonland, Iceland, Spitzber- 
gou, Norway, Finmark, and Britain — also on the shores of Maine 
and Massachusetts, and perhaps at China (sec Darwin, L r.) 

PYCNOGONIDA. 

NrnrBojfWJts. 

NymjiJwn hirtum^ 

? Nymphofu hirtumy Fabr. Fnt. Syst. iv. p. 417 (1794); Kroyer, Nat. 
Tidsskr. 2 R. i. p. 113 (1844-45); Voy. en Hcand. Atlas, Oust, 
pi. xxxvi. tig. 3 ; Buchholz, Crust, in Koldewey, Zweite deutsche 
Nordpolarf. p 397 (1874). 

Nymplmi hirnutum, Sabine, Append. Capt. Parry’s 1st Voy. no. x. 
p. 48 ^821) ; Ross, Append. Capt Parry’s 3rd Voy. p. 117 (1820) ; 
Append. Parry’s 4th Voy. p. 293 ( 1828), 

Nymphtm hirtipeSy Bell, in Belcher’s ‘ Last of the Arctic Voyages/ Crust, 
p. 401, pi. XXXV. tig. 3 (1855). , 

Coll. Feilden: Franklin -Pierce Bay, five specimens; Discovery 
Bay, one specimen ; Floeberg Beach, at depth of 10 fathoms, two 
sjiecinions. 

Coll. Hart: Franklin-Pierce Bay, 13-15 fathoms, three speci- 
mens* 

I have referred the specimens coUeoted with some doubt to N, 
hirtumy as in Krdyer’s figure of that species not only is the animal 
represented as much slenderer, but also the chelm of the mandibles 
have the fingers much shorter and scarcely denticulated on their 
inner margins. In the specimens before me the fingers are very 
slender, somewhat curved at the tips, and armed with a row of 
spinules on their inner margins. In some examples the immobile 
finger is shorter than the other, as in the form to which Bell (f. c.) 
has assigned the name of N. hirtipeSy which does not otherwise differ 
from the present species, except in the absence of hairs upon the 
segments of the Wy, and can hardly be regarded as distinot 
from it. 

Fourteen specimens in all were collected of this species ; of these, 
two are adult females with ova. Length of largest specimen about 
linos (14 millims.), greatest length between tips of legs when 
extended nearly 3 inches 3 lines (82 millims.) ; of the largest ova^ 
bearing female, nearly 6 lines (12 millims.), greatest length between 
legs 2 inches 11 lines (74 milBms.). 

In the males of this species the whole animal is more robust, the 
joints of all the legs, as stated by Buchholz (L e.), thicker and more 
oomprossed ; in the females the second joint of lie legs is propor* 
tionally longer than in the msdes. I may add that in two 
ova-boarii^ females in the collection the fifth joint of the third (ovi- 
gerous) pair of ap^ieudages is dilated mid geniculated near its distal 
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cactremity, the anglo being armed with a tnit of RtifP hairs, which 
evidently servo as points of attaohment for the ova. It is probable 
that this peculiarity of structure only attains its greatest develop- 
ment in females in which the ova are present. 

This species appears to be a common inhabitant of the high 
northern latitudes, and has boon recorded from the coasts of Green-* 
land, Spitzbergen, and Arctic America (Port Bowen, Northumber- 
land Sound). 

Nymphon hirUtm^ var. ohtti-ndigitum. PI. IV. fig, 3. 

Among the specimens from Fraiiklin-Piorce Bay is a single ex- 
ample, which differs from the males of the foregoing variety only in 
the legs being cylindrical, not dilated and compressed, and in the 
form of the ohelao of the mandibles. Those have the fingers arcuate, 
meeting only at the tips, which terminate in small knobs. The 
cheho are slcndor, not globose, as in the form figured by Bell, in 
Belcher (/. r.) p. 409, pi. xxxv. fig. 4, under the name of jV. 
robwtumj and that recently described by Holler as A^. Jkta^ut (Sitz. 
der k.-k. Akad. Wien, Naturw. Ixxi. p. 010, 1875), in which 
siKscies the fingers although arcuate are roprosented as acute. Tho 
second joint of tho logs is short, as in tho males of /i/rtum. 
Length rather more than 6 lines (11 millims.) ; greatest width be- 
tween legs about 2 inches 7 lines (66 millims.). 

Hymphon Strbmii, 

Nymphon Strmnii^ Kroyer, Nat.Tidsakr. 2 R. i. p. Ill (1844) j Voy. en 
8cand. Crust. Atlas, pi. xxxv. fig. 3. 

Coll. Feilden: Floeberg Beach, lat. 82° 27', at depth of 10 fa- 
thoms, throe specimens, and at lat. 81° 56', one specimen; Capo 
Fraser, at a depth of 80 fathoms, bottom hard, one adult and 
three young specimens. 

One (the largest) specimen collected is a female with ova ; length 
6^ lines (16 millims.), greatest width between legs 6 inches 6 linos 
(140 millims.). All the specimens obtained ai^e more or less im- 
perfect 

The examples obtained by Captain Feilden of this fine species 
agree in all respects with the fi^o given by Krbyer in tho Atlas of 
Gaimard’s < Voyage en Soondinavie,’ above quoted. The female 
(at least the example I have examined) has not the peculiar dilata- 
tion of the fifth joint of the third pair of appendages noted in the 
female of AT. hirtvm, * 

This species is usnallv (os stated by Krdyer he.) glabrous; but 
in one or two specimens tnere are a few scattered hairs upon the legs. 
The ohelffi in the adult are very large, with long fingers armed with 
spines upon their inner margins ; the third and fourth joints of the 
second pair of appendages are subdual and together much longer 
than the second joint ; the seventh joint of the legs is long and slender, 
a little longer than tho eighth joint. 
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Kroyer gites Norway, with doubt, m the habitat of hie spocimens 
of this species. 


EXPLANATION OF THE PLATE8. 

♦ Plate III. 

Fip. 1. Arcfimta hnfim\ var. Feildeni; natural wi/.e. 

/'>>/. 2. Anonyx yuUmiH P, Klightly «nlarg»*<l : a, hond tiud aTlt^mn» (lateral 
/>, iimxillip^d ; r, </, hands of fiist and flwoond poire of 
logs; end of poHlabdomon, shcjwijig lh« form of the third 
segment; terrmnal segment and last pair of iiropoda; all much 
enlarged. 

Fiy. d, Edward»iif slightly enlarged : o, h<»a<i and antennas 

(hiteral view) ; 6, maxillij)ed ; r, r/, bandK of first and second 
pairs of legs; e, end of postabdomen, showing form of third 
segment (lateral xitiw) ; /, terminal wgnient and last two pairs 
of uropoda ; all much enlarged, 

PlatkIV. 

Fig. 1. Jir4mokif>m (Branthinecta) arvtwm^ greatly enlarged : <i, one of 
the large prehensile anUmme ; 6, one (if the branclual feet; 
c, caudal appendages ; all still fuilber enlarged. 

Fig. 2. Lerna^opoda arctun^ groatly enlarged : outer antenna ; h, first 
maxilliped ; further enlarged. 

Fig. 3. Nymphm hirtum, ^ ar. (Mmidigitwn., natural size : a, mandible ; 
6, e, one of the appendages of the first and second pairs ; en- 
larged. 


XV . — Descriptions of new Species of Hetermterous Ilemiptera 
collected in the Uawaiian Islands by the nev. T. Blackourn^ 
— No 1. By F. Buchanan White, M.D., F.L.S. 

Cytaiim. 

(reotomus subtristisj n. sp. 

Q. subovatus, piceo-nigor, subiiitidns, pronpti marginoposticA), soutalli 
apioo, pedibus ontennisque piceis, harum artioulorum apicibus et 
toto artioulo ultimo, neonoa tarsia pioeo-luteia ; membrana aor- 
dide albida, apicom abdomiak pauHo auperaate. Margmibua 
capitia ot latoralibua thoracis panels pills aat loagis ciliatia. 
Capita ohtusiuBcule rotundato, margiae aatico aubraflexo, lobis 
lateralibua jiarco puactulatis, lobo ceatrali ad apicem baud an|paa- 
tato 5 antenaarum artioulo aoouado quam tertiua jpat^o breviore, 
tertio, quarto, quintoque eubaquilongis, duobus ultimis fbaifonai- 
bus. Pronoto antica et ad latora irreguloritor rudoque puaotato ; 
dbco lfiBvi,fovoaparva in medium, et potto medium fovea m^oremdo 
punctata utrinquo iastruefco ; lobo postioo 6 vel 6 rugis transversis 
plus minus punctulatis iastructo ; angulis posterioribus Imvibus 
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Urtnnihil elovatis. Soutollo Imter transverse rugose, dense punc- 
tate, apico late, laevi et subimpresBO. Homelytris dense et 
distincte punctatis, puncliB olavi et sutiirarum cubitalia radialis- 
quo in ordines longitudinales dispositis ; corii disco minus rude 
punctate, inarginc apitali aubsinuato. 

Lung. 2 in. m. 

G eotomua jncundus^ n. sp. 

(?. subovatuH, cawtaneuB, subnitiduH, ])ronoti, scutelli et corii discis, 
pedibuK()ue noniiibil, antennis tarsisqne multo, dilutioribus ; 
membrana apicom abdoininis paullu Biiporanh^ flavido-ochracoa 
fuHCo-nobulesa. Maiginibus capitis, latoralibiia thoracis et cos- 
talibus corii ad basin pilis nonnullis sat longis ciliatia. Capito 
obtusiuscule rotundato, baud vel vix punotulato, margine antico 
flubrcllexo, lobo ccntrali nd apicera baud angnstat/) ; antcTinarum 
articulo sccundo quam tortius paullo brcviorc, tertio, quarto quin- 
toque 8uba‘quilongis,duobu8 ultiniis funiformibus. Pronoto obscure 
et rt'inoie punctulato, pono medium utriuquo levissime foveolato ; 
angulis pOBterioribus norinibil elevatiB. Scut(‘llo subdense punc- 
tate, pncBcrtim ad latora, apice late lievi ct MubiinpresBO. Hem- 
olytris dense et distincte punctatis, puiictis clavi et sutiirarum 
cubitalis radiolisque in ordines longitudinales dispositis, margiuo 
apicali subsinuato. 

Long. 3, lat m. m. 


Anthocorid®. 

Triphlepa perseqiicm^ ii. spu 

T, niger, nitidiw, pilis breviseimis pallidis vestitua, antennis hom- 
elytris pedibusque flavido-testaceis ; antennarura artioulis prirno 
ultimoijue, rostro (articulo ultimo od basin excepio) cuneo, femo- 
ribus ad basin tarsisque ad apicem plus minus pallide pioeo-brun- 
neis ; oculis rufo-brunneis ; membrana subfusca. Antennamm 
articulo secundo vix incrassato ; capite (ooUo excepto), pronoto 
scutelloque ruguiosis ; pronoti lobo postioo homely trorumque parte 
ooriaeoa leviter punctatis. 
kmg. 2 m. m. 

T. oh&curo aflSnis, sed minor, antennte graciliores, &c. 

CardiiiBtethus mundulm^ n. sp. 

0, pallide rufo-brunneus, pilis longis ochraceis subdense vestitus, 
capitis vertice, antennamm articulo prirno, pronoti disco, corii 
disco, ouneo femoribusque plus minus, corpore subtus oculisque 
valde, saturatioribus ; membrana bmnneo-fusca ; corio ad basin 
embolioque flavidis. Antennis subgracilibus, artioulis 2 ultimis 
AUformibus ; ])ronoti lobi antici callo canaliculis 3 longitndinali- 
binB instruoto, calli margine postico bisinuato ; lobo pronoti postioo 
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clavoque punctatis ; fomoribus anticis inorassatis, tibiis oiitiow 
curvatiH. 

S long. 2| m. m. 


Habid». 

Nobis innotatusj n, sp. 

N, elongatiis, Bordido pallido-testaceus, fere iinraaculatu» ; antennia, 
pronoti lobo aiitico linea geminata cicairiculiaquc, »torno ventreque 
vitta longitudinali utrinque pallide fusco-l>runnoi« ; oculis, ocel- 
lisque rufo-bruimeis ; pronoti lobu poatico vittis acutelloquo 
unica longitudinali bua indistinctiasinife •griseo-brunnois; roatri 
apioe imo uiiguiculiaque piceia ; abdominis dorao macula iitrinquc 
sanguinea. Capitequam pronotum paullo brcviore ; an tennis ^ cor- 
poris oequilongift, articulo prime capiti auto ocoUos Bubmquilongo ; 
pronoti marginc postico longitudini subecquilongo, quam mnrgo 
antious duplo longiore, lateribus lobi antici levitcr, lobi postici 
valde retrorsum dilatatis, hoc elevato et ante margiriom poaticura 
subredexum anguate dopresso ; femoribus anticia capite pronoto- 
que Himul sumptis brevioribus ; menibrana aliaque apicem abdo- 
minis sii]>erantibuH. 
cf long. 0, lat. 1 J m. m. 

N, viridalo affinifl. 

Nobis subrufasj n, ep. 

N, olongatus, rufo-brunneo-testacous, antennorum articulis 2 ultimis, 
capitis verfcice ot lobo oontraU, tubercnlis antenniferis, ooulis ocel- 
lisque, pronoti colic loboque poatico, bemolytrisque saturatioribus ; 
antennarum articiilo sacondo annulo ad apioem, capitis vertioe et 
marginibus lateralibua vittoque utrinque pone oculos, pronoti 
colic linoa longitudinali, lobo postico scutelloque vitta centrali, 
lobo antico cicatrioulis, sterno vittis 2 utrinque latoralibns, femo- 
ribus omnibus maculis parvis, hemelytris ad venas, macula corii 
ad apioem, membranaque fuscis, bujusvenis saturatioribus; hem- 
eiytris venis, femoribus ad apicem annulo lato, tibiarum annulis 
nonnullis, necnon unguioulis rufis vel rufo-brunneis ; oonnexivo 
Bordide sanguineo, immaculato. Antennarum articulo prime quam 
caput fere | longiore; femoribus anticis capite pronoto scutelloque 
simul sumptis iongioribus ; pronoto margme postioo longitndine 
paullo longiore, quam marge anticus fere duplo longiore ; lateri- 
bus lobi antioi subparallelis, lobi postici valde dlvergeutibus ; 
hemelytris alisque apioem abdomims superantibus. 
d long. 8, lat. 2 m. m. 


Nobis (?) lusdosus^ n, ep. 

N. oblongo-ovatUB, brunneo-testaoeua, capite postice, pronoto scu- 
telloque linea longitudinali (in lobo pronoti antico geminata 
retrorsum divergente), antennarum articulo seeundo annulo ad 
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apicemti capite subtus, corporo vitta laU latertUi utrinque ot vitta 
aagttsta contrail Hubtus, sogmentiB goiiitalibus vitta supra et uiacuia 
postioe, fcmoribuB maculis nounullis, tibiis interne (anticis 3, pos- 
ticisque 4) maculis nigris ; capitis clypeo nitido, et macula vortico 
subrulis ; antennarum articulo tertiobasi apiooquoexoeptis, quarto- 
quo, tibiis anticis intormodiiaquo subincrassatis ad apicein late, 
tibiisquo posticis ad apicem fusco-brunneis ; antennarum articulo 
prime ad apicem, secundoquo, iiecn<Ai tatHis omnibus subbmnneis ; 
abdomiue dorse ad medium fusco-nigrioanto ; connexivo late, 
testacoo, interne sanguineo, angulis anticis oxterioribus nigrican- 
tibus ; heraolytris apicom abdominis superantibus, vonis brunneo- 
cingulatis ; corii costa ejjteriore pone medium macula, et rnarginc 
apicali maculis 3 longis nigro-brunneis ; membrana testacoo- 
brunnea, vonis late fusco-brunneis ; femoribus anticis propo apicem 
fusoo-subannulatis, Antennarum articulo prime capiti subtccpii- 
longo ; capite quam pronotum pauUo brevioro ; fetnoribus anticis 
capiti pronotoquo simiil sumptis fere eoquilongis ; pronoto in medio 
lovissimo oonstricto, lobo antico convexo, lobo postioo subpiano, 
margiiie postioo quam margo anticus duplo longiore, longitudini 
subeequali. Alis ocellisque doficiontibus, nisi 2 calli plani sub- 
nitidi in capitis vertioe positi hos repraesontant. 
cf long. 9, lat, (pone modiiim abdominis) 24 m,m. 


Emesidm. 

Luteva insoltdcf^ n. ap. 

L, brunneo*fusca, capite, pronoto vitiis 2 obscuris loiigitudinalibus, 
femoribus anticis ad apicem, femoribus tibiisquo intermediis et 
posticis ad majorem partem plus minus satiiratioribus ; homolylris 
subfuscis fusco-reticulatis, vonis brunneo-hiscis : pedum inter- 
mediorum femoribus ad apicem tibiisquo ad basin angusto pallidis, 
geniouUs fusco-brunneis ; pedum posticorum femoribus ad apicom 
tibiisquo ad basin late uiveis ; ooulis nigro-brunneis. Pronoto lobo 
postico oanaUoulato quam lobus anticus fere j longiore ; femoribus 
anticis spinulis brevibus subtus armatis, dimidio basali spinis 4 
vel 5 longioribus prasterea instructis. 

rf long. 7, expans. homely tronim 10 m. m. 

fiebrido. 

Mbrraoata, nov. gen. 

OenUs maxime itttne. Antennic breves, capite pattllo lon- 

giores, S-artioulatm ; articulus primus curvatus, apiccun . capitis 
atfcingens, socundus clavatus prime ©quiiongus, tertius minutus, 
quartos clavatus secundo socjuikmgus sod graoilior, quintus Ion*- 
gissimiis crassisftimusquo, fusiformis. 

Ann. db Mag. X. IliH. Ser. 4. VoL xx. 8 
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Merragata hehroides^ n. sp. 

M. nigra, opaca, pilia brevibus numerosie subereotis pallidia vestita ; 
capita (vittatransvorsali ante ooulos excepta), pronoti disco macula 
rotundaia utrinque, et margine posiico ad medium, corii venis 
cubitali radialique nifo-forrugineis; antonnis pedibusqu© bruimeo- 
iuieis, ilia rum art iculo ultimo, horum tarsis ad apicetii fusco-brun- 
neis ; clavo fere toto, corio^ue inter venas duas albis ; clavi mar- 
gine apicali male definito membranaquo fuscis, hac maoulis 4 
albidis ornata. 

Long. 2 m. m. 

Corixid®. 

(hrixa JJlackhurnij n. ap. 

(7. angusta, nitida, baud evidenter rastruta, ochroleiica nigro- 
notata, pilis adpreesia cum tietulis brevissimia ercctis intermixlis 
Veatita ; pronoto lirieis 11 transversalibus, hemelytris lineolis 
anguloso-undulatis, clavo ad basin apioemquo lineis paralloliH 
subintegrie, nigris ; corii limbo exteriore interrupto ochroleuco ; 
membranm sutura vix discreta, margine angustissimo ochroleuco ; 
corii area marginal! pallida, ad basin nigricnnte, ad basin apicom- 
qu© extern© nigro-marginata, apico imo linoolis traneversis nigris 
notato ; capite brunneo, vertic© angulato ; sterno ad medium 
ventrequo subfusois ; abdominis dorso infuscato basi apiceque 
brunneo-riigris, connexivo pallido ; tarsis iutermediis ad apicem 
et posticis articulo ultimo fusco-brunncis. 

d palis oblique obovatis broviter acuminatis, tibiis anticis suporne 
triangulariter dilatatis ; fovea frontoli obovata oculos vix supo- 
rante. 

(S long. 4 m. m. 

C. pygmtvfp. Fieb. affinifl. 


XVI , — Descriptions of new Species of New^^Zealand Myrio- 
poda. By x!\ W. Hittton, Professor of Natural Science 
m the University of Otago. 

Henioops impressus^ 8p. nov. 

Head broadly ovate, narrowed towards the front, with an 
elevated margin behind, and an impressed curved ^ansverse 
line, convex backward, on the top before the eyes: apace 
between the antennm concave. Dental lamina witn eight 
acute teeth. Antennro tomentose, with 34-36 joints. Se^ 
inenta 15 (without the head), alternately large and small; 
but the mnall segment between the 7th and 8tn and between 
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the 14th and 15th absent; each segment with a raised margin. 
Above olive-brown, generally more or less marbled with 
black ; legs pale bluish ; feet yellow. Under surface of head 
and region of anus reddish. Some scattered hairs on the legs. 
Length *6 inch. 

hoc. Dunediji and Queenstown. 

llimantariwn fvrruginmnij sp* nov. 

Head subquadratc, longer than broad j anterior margin 
slightly convex, sides nearly straight, posterior margin straight. 
Antennas approximated, numiliform, finely pubescent. Body 
composed ot about 110 segments, whicli retain nearly the 
same breadth throughout. Ba^al article (if the last pair of 
legs deeply and coarsely punctate, both alx>ve and below. 
Preeanal scale rather attenuated behind and with a straiglit 
margin. Entirely pale red, antennse rather lighter. Legs 
smooth, liongth 4*3 inches, breadtlj *1 inch. 

Loc, Wellington and Utago, 

Himantarium tnorhoftiwiy sp, nov. 

Head elongate, convex on the sides ; anterior margin 
sinuated, posterior straiglit ; its length enual to about twice its 
breadth. Antennae approximat(Ml, moniiiform, hairy. Body 
composed of about 40 segments. Basal article of the last 
pair of legs smooth above, punctured below. Prieanal seg- 
ment rather longer than broad. Praeanal scale rounded. 
Pale reddish yellow ; head and antennas ferruginous. Lfegs 
hairy. Length 1 *85 inch, breadth *07 near the head, tapering 
posteriorly. 

Loe. Wellington and Dunedin. 

lulm {Spiroaireptuii) striatus, sp* nov. 

Head smooth, emarginate anteriorly, Antenna3 tomentose, 
7-jointed, the 2nd joint the longest, the 3rd to the 6th subecmal. 
Segments 47, the posterior half of each with line distant lon- 
gitudinal striss on the dorsal and lateral surfaces ; anterior 
portion smooth. Lateral margin of first segment rounded. 
Preeanal segment terminating iti a slightly obtuse rounded 
point, not passing the anal valves. Upper surface brown, 
paler below. Length *4 inch* 

Loc, Dunedin. 

Polydesmuff [Oxyurua) serratua^ sp. nov. 

Antennse tomentose, 7-jointed, the 2nd and 3rd joints equal 

8 * 
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and longer than the 4th and 5th, the 7th very small. Top of 
the head pentagonal ; face with a few scattered Imirs, smooth. 
Segments smooth, the sides of each produced into a strong 
keel, whlclx extenas backward on each side in an acute curved 
angle, Presarial segment terminating in a blunt pornj, with 
scattered white hairs; the inferior semicircular, slightly toothed. 
Dirty wliite, with a more or less distinct brown dorsal stri}>e ; 
under surface white. Length *4 inch, 
hoc. Dunedin. 

Polydesrnm {Owyurns) Worthingloni ^ sp. nov. 

Antennae tomentose, 7-ioirited ; the 2nd joint much longer 
than the 3rd or 4th, which are subequal. Segments 18 or 19, 
the same as in the last ; but the angles on each side spring mor<‘ 
suddenly from the posterior margin. Preeanal ))lHtes as in the 
last. Dark reddish brown. Ijcngth *65 inch, 
hoc. Queenstown. 

Polydefimus [Stronyylosoyna) macrocephalusy sp. nov. 

AntenneB 7-jointed, all the joints finely pubescent; 4th and 
5th the shortest. First segment smaller tlian the head ; lateral 
margins rounded, yegments smooth, very slightly keeled on 
each side. Prieanal segment terminating in a blunt point 
without any hairs ; the inferior semicircular with a longitu- 
dinal keel. White with pale brown spots and vcrmiculations. 
Length *6 inch. 

Lor. Dunedin. 

Craspedoaonxa triaetoHumy sp. nov. 

Antennae 7-‘jointed, reaching back to the 7th segment ; 
first and last joints snort, the 3rd longest. Eye-patch pyri- 
form, witli the eyes in four rows. Segments 3^^ finely granu- 
lated on the back, and with a depressed longitudinal line down 
the centre ; the lateral margins straight ; each segment with 
three long bristles on each aide, springing from tubercles, of 
which the lowest is the largek. Antenn® and legs with short 
hairs. Head yellowish, with a dark band between the an- 
tennoe ; eyes and antennee ^ark brown ; segments blackisli 
brown, each with oblique binds of olive before and behind the 
setiferous napillse ; legs pale yellow, marked with dark 
brown on the last two or three joints. Length 1 inch. 

Loc. Dunedin. 

Bphscarotherium Imoaomumy sp. nov. 

Head sparingly, coarsely, irregularly punctured, with a 
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de^ central transverse depression at the posterior margin and 
a few short bristles in front. Antennce slightly^ setose, six- 
jointed, the last joint cylindrical, rounded at the tip. Nuchal 
plate smooth, but uneven, with a slight central depression in 
front and an anterior marginal ridge. Dorsal plates covered 
with very fine shallow punctures. First dorsal segment with 
a distinct lateral marginal ridge ; last dorsal segment arched, 
slightly compressed, its margin entire and not ridged ; inter- 
mediate segments with the lateral extremities broad, rounded 
in front and rectangular behind, with a rougli trianpilar exca- 
vation at the anterior lateral angle ; the 10th and 1 1th seg- 
ments broader than those before them. Black, shining, more 
or less marbled with dark testaceous, [jcngth *75 inch, 
breadtli *4 inch. 

Loc. Dunedin. 

Differs from De Lacyi (White, Ann. & Mag. Nat. Hist. 
3rd ser. iii. p. 406) in colour, in not being posteriorly atte- 
nuated, and in the head being much broader and shorter. 

Ohs. The types of all these species are preserved in tlie 
Otago Museum, Dunedin. 


XVII . — List of Lepidoptera recently collected by Mr. Walter 
Davis in PerUj with Descriptions of a new Oenus and 
several new Species, By Arthur G. Butler, F.L.S., 
F.Z.S., &c. 

The interesting little collection of which this is an account 
was made by Mr. Davis at odd moments suatchc'd from the 
prosecution of his study of the botany of the coiiulry. 

Although the families Eiycinidie and ]-»ycainida3 are unrepre- 
sented and only two species of Hesperiida! liavebeen obtained, 
the remaining families of the Rhopalocera are fairly repre- 
sented, several rare and new species liaving been collected. 
Amongst the more striking forms may be mentioned the very 
scarce and beautiful Agrxas sardanapalusj Catagramma FeV 
deriy and two species of Gallithea, 

In order to render this enumeration as convenient as pos- 
sible for reference, I have followed the arrangement adopted 
in Mr. Druce’s List of Peruvian Butterflies in the ‘ Zoological 
Proceedings ’ for 1876. 



1 18 Mr. A. G. Butler on Peruvian Leptdopiera. 


Bhopaj.ocera. 

Nymplxalid»« 

DahainjEj Bates. 

Mechanitis, Fabr. 

1. Mechanitis iujaensis, var. 

Mevhanitis ega^iisis, Iktos, Trans. Linn. Soc. xxiii. p. r>31, pi. 56. 
fig. 7a (1802). 

Ucayali. 

One example, differing from Bates’s figure in tlie narrower 
zigzag band of primaries. 

liElXJOTHYttis, Butler and Druce [Itkomia^ pt, Druce). 

2. Lmcothyris astrea, 

Papilio (u^treay Cranier, Pap. Exot. i. pi. 22. D (1775). 

Ucayali. 

3. Leuoothyris porspicua, 

LmicothyrU jycrspicmy Butler, Trans, PJnt. 8t)c. (1877), 

Ucayali, 

Melinaca, Hiibner. 

4. Melinma phasiana. 

MeUnaa pha$iana^ Butler, Trans. Kvt Hoc, 1870, p. 489. 
cJ ? . Ucayali. 


MoMFUiNjEy Butler. 

Morpho, Fabricius. 

5 . Morpho ctmruhus, 

Arcuakt^ eandeusy Perry, Arcana (1811). 

Pozzuzo (October 1876). 

6. Morpho ahxandrovna* 

Morpho alexandrovnCf Bruce, Trans. Ent. Hoc. 1874, p. 155. 
XToayali. 
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Brassolinje^ Bates. 

Opsiphanes, Westwood. 

7. Oj)8ipham8 tamarindi, 

OpsiphnncH ia7nnr%tidiiYQ\Cierf Wien. ent. Montitschr. v. p. IJl. n. 107 
(1801). 

Pozzuzo. • 

Only one male of this species was obtained. 


A Bates. 

Am NOTE, Ilubner (AcAm, pt., Druce). 

8. Actinote sodalts^ n. sp. 

Allied to A. amida^ but the biisal half (almost to external 
aiijjle) of primaries rose-red ; the subapical band shorter, more 
obii(j[UC, and considerably narrower ; secondaries jet-black to 
the base ; abdomen spotted with orange; nrimaries below with 
the red areas precisely as above, the band being coloured like 
the basal area, tlie ground-colour yellowish instead of red- 
dish, with the veins black. Expanse of wings 2 inches 
2 lines. 

Ucayali. 

A. Hodalis is a very distinct species allied to A. amida, 
Qrmata, calUanira^ and one or two other named forms ; but 
it differs considerably from all of them. Mr. Davis obtained 
eight examples. 


llELicoNiNMy Bates. 

IIeliconius, Latrcille. 

9. Ilelicotnus darts. 

PapUio iloruti Linnieus, Maut. Plant, p. oilO (1771 1 

Ucayali, 

10 . Ihliconim estrella. 

I{elicomm estreUn, Bates, Trans. Linn. Soc. xxiii. p. 560 (1862)* 

Ucayali. 

A slight variety, the yellow band of primaries being rather 
wider than usual, and placed rather further from the apex ; 
in these respects it tends to approach H. Bartkttf\ which, if 
the extreme variability of tnis genus be unquestionable, 
should be considered a modification of JL estrelfa. Is it the 
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fanu describt'd by Felder as H, aglaope^i The descrip* 
tioii of the latter agreen better with // estrelh than with 
//. fhelviope, 

FuKiDtis, Hlibiier. 

IJ. Eueidea uUphera. 

Cvthoma alipJm'a^ (Todart. Knc. M^th, ix. p. 246 

Ucayali, 

N YMFJIALINJE^ B atCS . 

Col;i:ni 8, Htlbner. 

12. Coloinis dido. 

PapiUo dvloy Linnams, Syst. Nat. i. 2, p. 782 (J767j ; Olerck; IconeiSf 
p). 30. f.2 (1764). 

Bio Mniro (17th October, 187B). 

Id. ( UfhfH {/* j ulia . 

Papiiio Julia f Fabrioiiw, Hyst. Ent. p. /K)G (1775). 

Ucayali 

14 . Co^cpnu d</fla, 

papiiio delUit^ Fabricius, 8y«t. Ent. p. 610 (1775). 

Ucayali. 

KliESJA, Boisdural. 

15. Erena. heltconoides^ n, sp. 

Wings alK)Ve black-brown ; primaries with two or tlireo 
streaks at the base, and a broad patch just Wyond the end 
of the cell, deeply incised upon the median nervure, rose- 
red; body black; wings below' brown, nerviires and folds 
blacik ; primaries with a cuneiform basal patch not reaching 
tlie subcostal vein, but divided by tbe median vein, reddish 
tawny ; a broad red i)atcli just beyond the end of the cell as 
above, but not incised upon the median nervure ; secondaries 
reddish towards the base, yellowish at ajiex ; pectus spotted 
with creamy yellowish. Expanse of wings 2 inches 2 lines. 

Ucayali. 

Evidently a mimic of Actinote sodalie, but more lijce some 
species of tieliconius of the H, elimma group. It is allied to E, 
arrmnaj but differs in the coloration of tne secondaries and 
the base of the primaries. Two examples were obtained. 
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16. Eresia nauplim. 

Papiliv nuuplimy lirmscu», Mus. Lud. Ulr. p. 309 (17(>4). 

Ucajali. 

Eunica, llubncr. 

1 7. Eunica bechina. 

VybMis bf china y Ilowitaon, Exot. Butt. i. Cyhd. pi. 2. f. 10 ( 1852 
Ucayali. 

18. Eunica poniona. 

fcmnia pomoHUy Felder, Roise der Nov. Ijop. iii. pi. 62. figs. 11,12 
(1867). 

liio Mairo. 

19. Eunica amelia^ 

PapiHo amelia y Cramer, Pap. Exot. ii. pi. 136. B, 0 (1779). 

Ucayali. 

Epicalia, Westwood. 

20. Epicalia acontius. 

Papiiio acontim, Liumeus, Maui. Plant, p. 537 (1771), 

Ucayali. 

Nica, Hllbner. 

21. Nica ayloestris, 

Nica sylvistrisy Bates, Journ. Entom. ii, p. 204 (1864)., 

Ucayali. 

Eubagjs, Boisduval. 

22. Euhoffis errata. 

BubaffU dPratay Butler, Trans. £nt. Soc. 1877. 

UcayaU, 

Callicore, Htibner. 

23. Callicore clymena. 

Paj^w ehyifwmy Cramer^ Pap. Exot. i. pi. 24. E, F (1776). 

Cemecre neglecUty Salvin, Ann. Nat. Hist. ser. 4, vol. iv. p. 176 
(I860). 

Rio Mairo. 
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The form called 0. neglecta differs in an extremely variable 
character ; so that I have been unable to consider it distinct. 

24. Callicore lidwina, 

Callirore Folder, Wien. ent. Monatechr. vi. p. 114 (18(52). 

Pozzuzo. 


Catagjiamma, Boisduval. 


25. Cat^gramma Felderi, 

Vaiagramma FMcriy flewitaon, Exot. Butt. iii. Cat, pi. 10. tigs. 08, 00 
(18(U) ; iv. Cat, pi. 12. f. m (1808). 

Pozzuzo. 


26. Catafframrna excelsior^ var. 

Catagramma exceldor, Howiteoii, Exot. Butt. ii. Cat. pi. 7. figs. 40, 50 
(1868). 

Morado (October 1876). 

‘Mr. Davis states that this is rare ; he only obtained one 
example, which differs from the typical form in the darker 
and narrower orange belt of prirafuies. Ilewitson’s second 
representation of ( 7 . excelsior is evidently a distinct thing ; I 
cannot imagine why nobody has named it. I would propose 
that it be called C. inferior. 

27. Catagramma peristera. 

Cataqramma pe^iatera^ llewitson, Exot. Butt. i. Cat, pi. 2. figs, 15-17 
(1865). 

Ucayali. 

28. Catagramma hystaepes. 

PapiltQ hp3ta«f)e8y Fabridus, Spec. Ins. ii. p. 57 (1781), 

Ucayali. 

29. Catagramma cynosura, 

PapUio oynomra. Doubleday and Hewitson, Gen. D. Lep. pi. 28. fig. 2 

(1847). r r 

Rio Mairo. 


Callithea, Boisduval. 

30. CalUthea Degandti, 

CaUithaa Ihgandiif llewitson, Exot. Butt. ii. OaU, pi. 2. figs. 6-8 (1868). 

Puerto del Mairo (October 17, 1876). 

Seven examples of this rare species were obtained. 
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3L Callithea Davisiij n. sp. 

CaUUJkea Markii (part), liowitson, Exot. Butt. ii. pi. xxxii. fig. 5 
(18/)7). 

Ucayali. 

This species, which I have only seen from Peru, is certainly 
distinct from the Ega form called ( 7 . Marlcii. We have 
long had two examples (from Peru) in the Museum ; Mr. 
Davis has brought three others ; and 1 have seen spicimens in 
various private collections. The species of Callithea being 
rarely seen, Mr. Davis made a point of obtaining as many 
examples as he could. 

Pandora, Westwood. 

32. Pandora prola. 

Pandora prola, Doubleday and Ilewitson, Gen. Dium. Lepid. pi. f. 5 
(1850). 

Pozzuzo. 

Only one example of this fine species was obtained. 

Aoeronia, Hlibner. 

»13. Ageronia amphinome. 

PapiUo amphinoim, Linnaous, Ryst. Nat. i. 2, p. 779 (1760). 

Pozzuzo. 

Megaltika, Blanchard {Timetesj Druce). 

34. Megalura narica. 

Timetes norica, Hewitson, Exot. Butt. i. Tim. pi. i. figa. 3, 4 (1862). 
Ucayali. 

35. Megalura crethon. 

PapiUo crethotiy Fabricius, Gen. Ins, p. 252 (1777). 

Ucayali. 

36. Megalura hermione. 

Timeton hermiotte, Felder, Wien, ent, Monatschr, v. p. 97 (1861). 
Sarayacu. 

Marpesia, Iliibner. 

37. Marpena pdeua, 

PapiUo pokm., Sulser, Gesch. Ins. pi. 18. fig. 4 (1776). 

Bio Mairo (October). 
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Victorina, Blanchard. 

38. Victorina sulpitia. 

PapUio mdpitiay Cramer, Pap. Exot iv. pL 328. A, B (1782). 
Ucayali. 


Heterochroa, Boisduval. 

39. Heterochroa Davisiij n. sp. 

Allied to II, erotia^ but smaller, with more falcate prima- 
rios ; the orange band not united to costa externally, the third 
spot being absent; the outer margin of the band also not an- 
gulated in the same way between the first and second median 
branches, but narrowing gradually : no red spot above anal 
angle : underside altogether duller, the bands pale brown, with 
dark brown margins ; the submarginal spots greyish ; the 
disk of secondaries occupied by a broad brown bana, through 
the centre of which runs a blackish stripe, and bordered with 
reddish brown ; two external series of pale spots as in pri- 
maries, the outer series white and lunular. Expanse of wings 
2 inches 5 lines, 

Ucayali. 

Also allied to Heterochroa urraca (which, I think, may pos- 
sibly be //. erotia c?), but differing in the same particulars. 


Apatura, Fabricius. 

40. Apatura grieeldis, 

Apatura griBeUlis^ Felder, Wien, ent- Monateebr. vi. p. 117 (1862). 
Ucayali. 

41. Apatura mlina, 

Apatura geUna^ Bates, Joum. Entom. ii. p. 3B4 (1865). 

Ucayali. 


Aoanisthos, Boisduval. 

42* Aganistkoe odius. 

PapiUo odiugf Fabricius, SyeU Ent. p. 467. n. 60 (1776). 

Rio Mairo. 

48. Aganisth4:>0 acheronta* 

JkipiUo acherontih Fabriciu«», Bynt. Eat. p. 601. n. 240 (1776). 
Ucayali. 
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Prrpona, Boisduval. 

44. Prepona antiniaphe, 

Morpfio anUmachv^ Hubner, Verz. hek, Rchmett. p. 49 (1810). 
Ucayali. 


Agiuas, Doubleday. 

45. Agrias mrdanapahts, 

Agrias aardanapalm^ IVoc. Eut. 8oc. H«r. 2, vol. v. p. Ill 

'(18(10). 

Caahiboya, elevatiou 550 feet (November 1876). 

One very fair example of this species was obtained. 

Meoistanis, Westwood. 

46. Megiatanis deiwalion, 

Megutania deucalimi^ Folder, Wien. ant. Momit»chr, iv. ]). (1800'. 

Ucayali. 

There arc no representatives in the collection of the families 
Erycinida^ and I^ycamidas ; probably they were disretj;avded on 
account of their insignificant sisse. 

fapilionidaa. 

PimiifJE, Bates, 

Catasticta, Butler. 

47. Catasticta com/ra. 

JBuierpe coregraj Folder, Wien. cut. Monatsebr. iii. p. •‘127 (1859); 
Rei8e der Nov. Lep. ii. pi. 28. f. 8 (1805). 

Ucayali. 

Evidently not an uncommon species in Peru. 

BHOnocERA, Boisduval, 

48, Bhodocera menippe, 

Mancipium Jidelis Iliibner, Bamuflr exot. Sehnwtt. (1800 

10 ). 

Rio Mairo (October). 

Very abundant. 
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Callii>ryas, BoiftduvaL 
49. CalUdryas phiha* 

Papilio phiku, Linnrous, Syst. Nat. i. 2, p. 764 (1776). 
Ucayali. 

Phcebib, Ilubiior. 

50. Phwhw harHtHa. 

Pnpilio hernilia, Cramar, Pap. Exot ii. pi. i7H. (\ 1) (1779). 
Ucayali. 

61. Phwlm arfjayiie, 

Papilio argante^ Fabricius, 8yst. Ent. p. 470 (1775) 
Ucayali. 

52. Phmhis trite* 

Papilto tritp^ Linna>u«, Sy»t. Nat, i. 2, p. 703 (170<1), 
Ucayali. 

Aphuissa, Butler. 

* 

53. Aphrimi atatira* 

Papilio atatirOf Oramer, Pap. Exot. U. pi, 120. (/, I) (1779). 
Rio Mairo. 


PiERlft, BoisduvaL 

54. Pieris demophile. 

Papilio demophiley LinniBus, Syst* Nat. i. 2, p. 701 (176^1). 

Rio Mairo (October 18, 1876). 

55. Pieruj)hahi^ 

Pieris phaloe^ Godart, Enc. M^ih. ix. p. 156 (1 319). 

Ucayali. 

Appias, Httbner. 

56. Ajipias margarita* 

Mylathris margaritay Hiibner, 8amml. exot. Sdbmett. (I^l6~4l). 
Rio Mairo (October 18, 1876). 
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Daptonuba, Butler. 

57. Daptonura peruviana. 

Pieris peruviana ^ Liicais, Rev. Zool. p. 827 (1862). 

Ucayali. 

Dismorpiiia, Hubner. 

58. Dumorpkia thcu^fwia. 

Lcptalia l)oublt*(iny, Ann. Nat. Hint. mr. 2, vol. i, p. 124 

(1848). 

Ucayali. 


} *API U ONl.SM^ 

1*A PILIO, Linn. 

59. Papilio cra^sus, 

Papilio (Tomts, Orainer, Pap. Exot, ii. pi. 1 12, C (177n). 

Ilio Alairo. 

60. Papilio protesiUuis. 

Papilio j)roie»Uau 8) Linnaeus, Mu». Lud. IJlr. p. 200 (1704), 

Ucayali. 

61. Papilio therame.ne^. 

Papilio theramenety Felder, Wien. ent. Monatschr. v. p 74 (1801 ). 

Cayaria. 

62. Papilio einyraR^ var. 

Papiiio cinyraH. Oat. Mus. P(^trc)p. Pep ii pi. 7. li^. .8 

( 1867 ). ’ 

Rio Mairo. 

Agrees with the form occuiTing at Villa Nova. 

Hesperiidtt. 

Pyrbhopyqa, Hiibner. 

63. Pyrrhopyga jlvminis* 

PyrrhopygaJtmmnUy Butler, Ciat. Rnt. i. p. 170 (1878). 

Ucayali. 
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64. Pyrrhopyga hospita^ n. «p« 

Allied to P. zonara^ but the bands of primaries rather nar- 
rower; the baai-internal area of secondaries occupied by a 
discoidal spot and three to four narrow divergent interno- 
median streaks of pale blue; the discal band widely separated 
from the internal streaks, continuous and slightly tapering to 
near the anal angle : body silvciy pale blue, the thorax lon- 
gitudinally striped and the abdomen transversely banded with 
black; head black, spotted with white. Expanse of wings 
2 inches 7 lines. 

Ucayali (several examples). . 

Heterockha. 

Zygaenidse. 

EucnttoMiiNJEj Butler. 

HisTi^:a, Walker. 

6f). Hist i wa proseip ifia . 

Etichromta proserpinny Hiibnwr, Ziitr. exot. S(*hnioU. 221, 222. 

Ucayali. 

ICelaxneridaB. 

Pachiosia, n. gen. 

Allied to Micropusj but with the aubcostals of secondaries 
emitted together from the end of tlie cell, instead of from a 
well-marked footstalk; the discocellulars more angulated, 
the first median branch emitted nearer to the second. Type 

jlaveoJaUxy Cramer. 

66. PachtoHta Jlaveolata* 

Plial(majlavmlatay Cramer, Pap. Exot. i. pi. Ixxxviii, C (1779). 

Ucayali. 

A very common and well-known species. 

DioptiiflB. 

Stenele, Walker. 

67. Steneh calida, 

oa/iday Butler, III Up. Het, p. 56, pi. xix. Hg. U (1877). 

Ucayali. 



Mr. T. Atthey o» Hhizodopsia md Rhizodmi. 129 


TTraniidn. 

Urania, Fabricius. 

' 68 . Urania leiltis. 

Papilio Ifiliu, Liiinioun, 8y»t. Nat. ii. 1, p. 750 (]7fi0_). 

Rio Mairo ; Vozzuzo. 

Nyctalemon, Dalman. 

69. Nyctalemon empeJocles. 

PipMi empfi/o<l«s, VmmeTf Vup Exot in pi cxci\ A, R (1782) 
Cayaria, ITcayali. 

This s]»eci(‘H ia readily diatinguialicd from N. lunus by the 
pale central band being intersected by a brown stripe. 


ivill . — Notes on n Paper hy li. ii Traqualr, M.D., F.O.S., 
F.R.S.. on the Structure of the Lower Jaw in Rhizodopsia 
aral Rhizodua, in the ‘ Annals anJ Mctyazinc of Natural 
History,' vol. xix. 4th aer. p. 299. By Thomas Attiiet. 

In the first volume of the fourth series of this magazine were 
published “ Notca ” on lihlzodopais, by my late friend Mr. 
Albany Hancock and myself, in which the jiramiaxilla ia 
described as a long, narrow, wedge-shaped bone, with a row 
of small teeth along the margin, and two laniaries— one large, 
the other small, the latter placed in front of the former and 
near to the symphysis. 

Since then a large number of specimens of the cranium of 
Rhizodopsia, several showing the prajmaxilla in situ, have 
been obtained from the black shale at Mewahara. 

From three of the largest of these the matrix has been 
carefully and entii'ely cleared away, so that all the bones can 
be well seen. In these specimens the maxilla and our prae- 
Tn avilla evidently form the margin of the upper jaw, along 
which is placed a row of small teeth, with two laniaries, one 
smaller than the other and lying near to the symphysis, quite 
as in our description. 

The outline and the outer surface of the mandible ai-e also 
well defined, with the row of small teeth along its alveolar 
bo^er interlocking with or being overlain by those of the 
msxilla and prasmaxilla. 

On upwards of half a dozen mandibles in my collection 
Awn. & Mag. N. Hist. Ser. 4. Vol. xx. 9 
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with their inner surfaces exposed, there is distinctly to Ik' 
seen the row of small teeth along their upper margins, with 
file large laniary In front and the other three laniariea behind; 
these ai’e placed at about equal distances from each other. * 

On not one of these mandibles do 1 find tlie slightest indi- 
cation of a suture which might div'ide the bones bearing the 
laniary teeth. 

If, as the author of the above-named paper states, our 
pnemaxilla is the alveolar lM)rder or dentary piece of the 
mandible detached from that bone, how does it hapfaui that in 
all the large series of mahitRblcs of Jt/iizodopsis in my collec- 
tion the alveolar border or dentary piece with teeth, which is 
supposed to represent our ’praimaxilla, is not wanting in any 
specimen, whilst the prjemaxilla, which is much more common 
in our coal-field tluin cither the maxilla or the mandible, is 
absent from a goixl many of the more perfect specimens of 
Rhizodopais (which is, from the lax connexion of this bone 
with tlie cranium, what might have been expected) ? 

Of the largest specimen the maxlllee measure 1*4 inch in 
length; their upper margins arc injured ; the lower, bearing 
the row of small tectli, are intact. 

The prajin axillae, ai*ticulating with the front of the maxillae, 
unite together on the median line, forming the fore part of 
the mouth below the snout ; each bone is 1*6 inch in Icngtli 
and 0*2 inch in height next tlie symphysis, gradually dimi- 
nishing backwards. 

That we have here the real praeraaxilla is beyond a doubt. 


XIX . — Description of a new ^edes of Phasmidae from India, 
By Prof. J. Wood-Mahon, lleputy-Superintondent, Indian 
Museum, Calcutta. 

Necroada menaka^ n. sp. 

? . Body elongate, stoutiah, of tolerably uniform width 
throughout. Head large, oUong, parallel-sided: vertex 
divided by three notches into four tul)€rcles. Pronotum 
shorter and narrower than the head, flat, with a few minute 
granules. Mesothorax slightly tapering from the insertion of 
the legs forwards, granulate above and Ixslow and on the sides ; 
its dorsal arc longitudinally carinate, granulate along the top 
of the ridge and at the edges^ AMomen tapering slightly 
from the base to the emargmate apex, wliidi carries a longi- 
tudinally carinate semiovaJ plate ; its terminal segments, dorsal 
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and ventral, constructed much as in Nec^'oscta Salmanazar^ 
N» macidicollwj and N. sjyaraoieSy in all three of which also the 
sixth ventral segment is furnished at its hinder extremity witli 
a peculiarly shaped process, which sei^’^es as the point (Tappni 
for the claspers of tlie mHl<j during copulation. Legs long 
and stout ; the fore tibisp, and tliC femora and the tibiee of the 
two jX)8terior pairs subtriquetrous and carinate along the 
middle of the under surface. Tegminaoval, with but a slight 
compressed conical elevation of the carina. Wings reaching 
about to the end of the fifth abdominal segment ; the costed 
area luteous brown, like the body and legs ; the costal vein 
divided at the middle of its length, the two branches uniting 
again near the extremity ; posterior area milk-white, conspi- 
cously tessellated with dark smoky-quartz-colour, all the trans- 
verse veinlets being broadly and distinctly margined on each 
side with this colour. 

Total length 3 inches 7 liiujs ; head 3 ’25 lines, prothorax 
2’5, mesothorax 7*25; abdomen 1 inch 8 lines 4- 4= 2 inches; 
antennae 2 inches 5 lines ; wings 1 inch 10 lines ; ti^ginina 
tTS lines ; fore femur 12*75 lines, tibia 14*5, tarsus G*75 ; inter- 
nujdiate femur 8*5 lines, tibia 9*5, tarsus 5 ; posterior femur 
13*5 lines, tibia 14, tarsus 5*75. 

Ifab, Southern slopes of the Khasi hills. 

Closely allied to Salmanazar^ Westw. (Monogr. Phasm. 
p. 153, ph xvi. fig. 6), ¥ , from the Phili})plnes. 

OAlcutta, Jane 20, 1H77. 


XX. — On the Molhisca collected during the Arctic Expedition 
of 1875-76. By Edoar A. Smith, Zoological Department, 
British Museum. 

The chief interest attaching to the Molhisca obtained during 
the Arctic Expedition arises from the collections being made at 
localities furtner north than any which liad been previously 
investigated. 

It is somewhat disappointing, considering that unexplored 
regions were searched, that only a single new form was pro- 
cured. 

The entire colltsction consists of thirty-four ^ecies. This 
may appear a very small number ; but the difficulty experi- 
enced m collecting in such northern climates in a great mea- 
sure accounts for such small results. It by no means proves 
that there is any great scarcity of molluscan life in the regions 
investigated, in all probability, fui*thet research will discover 
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many more known forma, thus showing that the fauna north- 
ward does not change very materially from that existing 
further south in Davis Straits. 

In the report of the ^ Valorous ’ Expedition, Dr. Gwyn 
Jeffreys gives it as his opinion that the niolluscan fauna of 
West Greenland is rat lier European than American. On th^ 
contrary, tlie small collections brouglit home by the present 
expedition lead to an exactly opposite conclusion ; for, of 
the thirty-four species obtained, at least sixteen arc found off' 
tlie Atlantic coast of the United States, whilst only four or five 
have been recorded from European sejas, and the remainder, as 
far as our present knowledge extends, are exclusively Green- 
laridic. 

Great praise is due to the two naturalists of tlie expedition, 
Captain H. W. Feilden, of H.M.H. ^ Alert/ and Mr. H. C. 
Hart, of the ‘ Discovery,’ for the careful manner in which the 
particulars regarding the specimens are preserved. To save 
repetition, the exact j)osition of the principal stations at whicli 
Mollusca were dredged is here aiipeiided : — 

Dumb-bell Harbour, 82^ 30' N. lat. 

Discovery Bay, 8V 41' N. lat. 

Dobbin Bay, (Irinnel Land, 79° 4(f N, lat. 

Franklin-Pierce Bay, 79° 25' N. lat. 

1. (Jahtropoda, 

Pleurotoma (Jhfa) violaceaj Migliels & Adams, 

Proc. Post. Hoc. Nat. Hist. 1841, i. p. W ; Boston Journal of Nat, Hist, 
1842, p. 51, pi. 4. f. 21 ; Gould, Invert. Mnss. J870,p. 35:1, f.622 (as 
Bela vwktcea), 

Defnmcia Beckii^ Mtiller, Natnrliist. Tidisskrift, 1842, p. 83. 

Pleurotoma grcentandicuy Jieeve, Conch. Icon. f. 343 (from type). 

Var. v:I)efrancia cyUndracea^ Mtiller, /. c. p. 85. 

„ a= Dtfranna livida^ Mdller, /. c. p. 87. 

„ ^neuroioma horealuy Kecvc, l.c. fig. 277. 

Hah, Discovery Bay, 5 fathoms {Feilden). 

Only one rather elongated specimen was obtained. 

Fusus (Sipho) iortuoini8?j Reeve, 

Belcher's Last Arctic Voy^e, vol. ii. p. 394, pi. 32. f. 5 <i,6. 

P Bnceinum Sabinii^ Gray, ftarry’s Voy. 1821. p. 240. 

Var. Reeve, Belcherwi Last Arctic Voyage, li. 

pi 32* f. da, 5. 

Hah. Shore of Hayes Sound, 79° N. lat. {Feildm) ; Dob* 
bin Bay, 30 fms* {Hart), 

ft is with considerable doubt that I associate the two a^i- 
meus from the above localities with this species, as their tonn 
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is very different from the type shell as delineated in Reeve’s 
figure ; here the aperture, together with the basal canal, has 
a length of exactly half tlie shell, whilst in one of the speci- 
mens tefore me it occupies more than three fifths of the entire 
length. The second spciciinen is intermediate with regard to 
•this character ; and this indtices one to conclude that the diffe- 
rences in length of the mouth and canal and the proportion 
of them to tlie height of tin*, spire are not at all reliable cha- 
racters in this groiu) of the genus. In other respects there 
seems to be no difference, the sculjiturc and epidermis being 
of precisely the same character. 

In Dr. Gray’s collection there is a tablet containing some 
spexiimens of this species labelled Sahinii] but none of them 
can be his type, for all are larger than the dimensions given ; 
and it must ever remain uncertain whether his species is un- 
doubtedly the sam(i as F, tortuosm. Dr. Gvvyn Jeffreys con- 
siders that the same s])ecie8 is described by Gray and Reeve, 
and among the synonym a gives F, spitzherninms^ Reeve, F. 
eirnr, F, togatm^imA P. described by Morch. The first 

of tnese is, in all probability, merely a strongly sculptured 
form of this species ; and the otliers are only known to me from 
description. 

Buccinum hgdrophanmnj Hancock. 

Ann. &Mag. Nat. TIkt. 1840, xviii. p. 025, pi. 5, fig. 7 ; Koeve, OoncJi. 
Icon. vol. iii. f. 100. 

Tritmiium grmdandmnn^ ( -henin., var. r/, Mon'b, Wolliiec. Gronlandiee, 
1857, nos. t)4-5. 

Tritotduni kydrophamtmy TTaucock, Moi*ch, Arctic Manual, 1875, p. 128. 
no. 100. 

Hah, Franklin- Pierce Bay {Feilden and Hart) j Dobbin 
Bay, 30 fms. [Hart). 

This species varies considerably with regard to tlu^. length 
of the spire, as may be seen by comparing the figures by 
Hancoc*k and Reeve. The convexity of the whorls is likewise 
subject to much variation, the examples from the above locali- 
ties having them remarkably rotunu, more so than Hancock’s 
figure represents thorn. This author describes the epidermis, 

pale yellow and Reeve gives it, ‘^pale green and some 
young specimens from DobWn Bay, tne only ones possessing 
the epidermis, have it of a brownish olive colour. 

This species has also been obtained from the west coast of 
Davis Straits and at Olrik, 200-300 fms. [Morch), 

Buccinum Belcheri^ var., 

Eaeve, Belcher’s Last Arctic Voyage, vol. ii, p. 394, pi, 32. f. 7 h. 

Shell ovatcly conical, very thin, purplish brown, with a few 
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S aler streaks here aiid there ; whorls 5^, very convex, spirally 
istinctly ridged, the ridges being alternately larger, longitudi- 
nally rather coarsely striated by the lines of growth, and very 
obsoletely })licated ; mouth iiTegularly ovate, large, occupy- 
ing more than half the entire length of the shell, of the same 
colour as the exterior, terminating inferiorly in a snort, slightly* 
recurved canal ; columella oblique, senreedy arcuated, smooth, 
sliining, whitish towards the base ; epidermis thin, olivaceous, 
and laminated slightly on the principal distinct incremental 
lines or raised lirul® ; operculum circularly ovate, with the 
nucleus rather central. 

Length 83 millims., diam. 17 ; aperture 19 millims.long and 
11 wide. 

Hob, Dobbin Bay, 30 fms. {Hart), 

The dentition of the animal of this species closely resembles 
that of Buoctnum grmilandicum and Nep- 
tunea antiqua^ as represented by Tros- 
chel^s figures in his work ^ Das Gebiss 
der Schnecken,’ vol. ii. pi. vi. 

Tlie above description was already pre- 
pared under the supposition that the spe- 
cimen before me was distinct from B. 

Belcheriy when, through the kindness of 
Dr. Gwyn Jeffircys, 1 was enabled to 
compare it with the type of that species. 

It is less elongated, has a rather shorter 
spire ; and the body-whorl is more ven- 
tricose. The columella also is less arcuate 
and more oblique, and the spiral ridges 
and lines of growth are more pronounced. 

The type does not display such regularity 
in the alternation of larjje and small trans- 
verse ridges as the variety. A specimen of this specif from 
Einmark, in the collection of Mr. Jeffreys, very closely re- 
sembles the shell from Dobbin Bay, 

Like the rest of the genus this species is subject to great 
variation. The type 8|>ecimen is comparatively smooth and 
without plications beneath the suture ; others are strongly 
plicated, and have the spiral ridging much raised. 

Buccinum aertcatum^ Hancock, 

Ann. & Mag. Kat. Hist. 1846, vol. xriii. p. 328, pi. v. f. 6. 

Hab. Dobbin Bay, 80 fms. (ffart). 

The radula of this species is remarkable for the unequal 
dentition of the side plates, one of which is a trifle the narrower 
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and is fiunished with only two fangs : the^ 
are Bubecmal in lengtli : but the inner one is 
slightly the stouter. Tlie other lateral plate 
has three teetli, of vshich the outermost is 
longest, the median smallest and at the 
Jbase joins the inner fang. The median plate Iladulaof 
bears four small conical denticles. Buccmum sericatum. 

The only example of this species is a young shell. It 
agrees in all respects with Hancock’s admirable description, 
except that th(i cilia of the epidermis are apparently closer 
together than in the type, in wliich they are said to be not 
much crowded,” whilst in the specimen before me there ai*e 
about three in the space of a miflirnetre. The surface of the 
shell beneath the remarkable epidermis is very curiously 
wrinkly-striated. The operculum is roundish, greenish yellow 
on the inner side, and diity yellow exteriorly ; and the nucleus 
is rather less central than in B, BdcherL 

This species is considered a variety of B, gnenlandicum, 
(/hemnitz, by Jeffreys (see ^ Annals & Mag. Nat. Hist.’ April 
1877, p. 823). 

Taking into consideration the remarkable difference of tlic 
epidermis and of the radula, 1 think there can be no doubt of 
the sjKJcific distinctness of the two forms. Besides these 
differences there are others of form and sculpture. 

Trichotrojns tennisj sp. nov. 

Shell very thin, light, semitransparent, glossy white, glo- 
bosely turbinate, widely and openly umbilicated, clothed witli 
a dirty-yellowish epidermis, produced on the keels of the whorls 
into close-sct, very short, bristlc-like filaments, and rather 
coarsely obliquely striattid, or rather lamellatcd, marking 
periods of growth ; whorls 6, the two apical ones smooth and 
rounded, the three following l>eautifully sculptured with raised 
oblique lines of growth and minute spiral 8tria3, keeled and an- 

f ulated a trifle above the middle^ convexly sloping above the 
eel and nearly straight beneath it ; last whorl large, encircled 
with throe faint keels, two near the middle and the third at the 
base, bordering the umbilicus ; aperture subcircular, occupying 
about ^ of theentii*e length of thcshell, whitish within, streaked 
with irregular, curved, yellowish-olive stripes ; the peristome is 
continuous, thin, with the epidermis proaue^d bejrond its ex- 
treme edges ; columella white, arcuate, with a slight shallow 
channel at its base. 

Greatest length 83 milliras., diam. of last whorl above the 
aijerture 18, greatest diam. 30; aperture 181 long, nearly 17 
wide. 
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Hah, Off' Cape Louis Napoleon, Grinnel Land, 79° 38' N. 
lat., in 25 fms. 

Only a single 8p(5cimen of this grand new Trichotropis was 
obtained. It is very different from 
any hitherto described, being reinark- 
abl(5 for its circular aperture, conical 
spire, and extreme tragiliry. The 
entire surfacti under the epidermis is 
beautifully sculptured with oblique 
raised lines or lirulse, and minutely 
striated in a spiral direction between 
them ; and the raised keels are also 
similarly striated. The central keel of 
the last whorl is also visible on the 
upper onej3, and is situated just above the suture. 

Dr. Gwyn Jeffreys, who has seen the* specimen, considers 
it a very abnormal form of T, hicarlnata. Several other con- 
chologists agree witli me that it certainly is specifically dis- 
tinct. The character of the ejndermis is different, since it is 
not produced into such very long ciliations as in tlic old species. 
The keels are very slightly prominent ; the space between 
them is convex, and not concave ; and, finally, the growth of 
the sliell appears to be quite regular, and does not display any 
appearance of distortion, such as is usually observable in 
abnormal growths of most species. 

Trichotropis horealu^ Brodcrip and Sowerby, 

Zoological Joui’nal, iv. 1829, p. 87/5; Sowerby, Thesaurus Couch, iii. 
u. §21, pi. 28r>. f. 1-8; l^orbes and Iferuey, Brit. Moll. pi. lOL 
I. 5-ti; Jelireys, Brit. Conch, vol. iv. pi. 4. f, 2, v. pi. 79. f. 6; Sow. 
Conch. Icon. xix. f. 1 a-c, 

Trichotropis coHtellatmy Couthouy, Boat. Joum. Nat. Hist, vol. ii. 1889, 
pi. 3. f. 8 ; How. Thes. Couch, lii. pi. 28/5. f. 6 ; Conch. Icon. xix. 1 18, 

T. acufmnataf Jeffreyfi, Brown, Illust. Conch, ed. 2, pi. 57. f. 15, 

7\ atlatUica (Beck), Moller, Naturhist. TidsskrifL, lo42, p. 85. 

Fw\m umhiliratusj Brown, Wonjoriau Memoirs, viii. pi, 1, f. 2. 

F. Laiikeyiy Macgillivray. 

Trkhotropia imrmu, Hinds, Voy, Sulphur, pi. xi. f. 18'-14; Sowerby, 
Thesaurus Coneb. iii. pi. 265. f. 14; Conch. Icon. xix. f. 11. 

Hob, Discovery Bay, 5 fms. ; Dumb-bell Harbour {Feilden). 

The specimens from the above localities agree precisely in 
shape and sculpture with that form of this species which was 
described by Hinds from shells found at Sitka, under the name 
of T, inermis. It is said to differ from T, borealut in the epi- 
dermis wanting the filamentous prolongations which usually 
obtain in this genus. In the British Museum there are several 
specimens of boi^ealis which show various degrees in the 
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development of the epidermal filamcnta ; and others, in bad 
condition, do not display (evidences of their former presence. 
With regard to strong ridges [on the body-whorlj at rather 
distant intervals, marking the termination or commencement 
of the periodical stages of growth ’’ {Hmda)^ I should add tliat 
this character is frequently, indeed generally, present in typical 
specimens of horealia, and therefore 1 think that these two 
cnaractcrs upon which Hinds establishes his species are not 
definitely specific. T> cancdlaUx^ Hinds, considered by Jef- 
freys to be synonymous with this species, appears to me suffi- 
ciently distinct. 

1 take this opportunity of correcting an error or two 
which occur in the monograph of this genus in the ^ Concho- 
logia Iconicca.’ Mr. Sowerby figures (pi. ii. fig. G) a species 
under the name fiavidulcC^ Hinds, Voyage of the Sulphur.’ 
The correct name of this species, which was described by 
Hinds in the ‘Proceedings of the Zoological Society,’ 1843, 
p. 18, and not in the ‘ Sulphur,’ is ilavida. The following 
species — T, cedo'^mdliy T, coniva^ ana T. qaadricarinata — are 
quoted by Sowerby (‘ Conchologia leonica ’) as existing in the 
British Museum, On comparing the monograph in that work 
with that in the ‘ Thesaurus,’ it \s ill be seen that the figures 
in the former, with the exception of 1\ clathrata^ which is 
additional, are merely copies of those in the latter. 

None of these three species are now in the Museum ; hut 
whether at the time of the preparation of the first monograph 
they were in the Cuiningian collection 1 cannot say. If 
such were the case, I suppose they must have been lost before 
that collection was deposited in the Museum, or tliey certainly 
would now be with the other species of the genus. The fact 
of Sowerby (in the ‘Conch, Icon.’ August 1874) assei-ting their 
presence in the national collection is no guarantee of’ their 
existence there, because, besides his well-known inaccuracy, 
in this, instance having merely copied his old monograph, he 
woBumea that the sheas exist in the Museum. 1\ Kuzeri in 
Doth works should be 71 Kroyeri^ Philippi. 

Velutina {MorvilUa) zonata, var. grandis. 

Vekdina zmaia. Gould, Invert. Mass. ed. 1, p. 242, f. 160, ed. 2, p. 335, 
f. 006 ; Do Kay, Moll. N. Y. pi. 2.3. f. 253 j Keeve, Conch. Syst. 
pi 147. f. 8, 4. 

MorviUia zonttia^ Gray, Guide Moll. Biit. Mus. p. 45. 

VdMna {MorviUia) /sonata, Mdrch, Arctic Manual, 1875, p. 126. 

Bizi. Franklin-Pierce Bay (Bart). " 

The only specimen was taken out of the stomach of PAoca 
icfriata, and is in very bad condition. This variety is so veiy 
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much larger than tlie ordinary size of the species tliat it almost 
appears that it must be distinct. It measures 21 rnilUms. in 
length, being about double that of (xould^s figure. Hancock 
mentions one from the west coast of Davis Strait, which was 
about five eighths of an inch (or 16 millims.) long, 

Natica affinisj Graelin, 

Hyst. Nat. p. j Morch, Moll. Griinl. no. r)6. 

JSittica clausa, Brodorip and Sowerby, Zool. Journal, vol. iv. p. 873; 
Bewhey’s Voyage, j>l. 84. f. 8 ; llcevo, Conch. Icon. ix. f. 1 18 ; Gould, 
Inv(>rtebrata Mass. f. 107, (ed. 2) T. 012. 

N. comolidata, (’outhouy, Boat. Jouru. Nat. Hist. vol. ii. 1830, p. 80; 
J^hilippi, Omcliylioii, pi. 1. f. II. 

N. sept^triimalis^ ik‘ck, Mbller, Naturhist. Tidnskr. 1842, p. 80. 

N. hw'ealis (Heck), Gould, 1. c, p. 2J18, (ed. 2) p. 848. 

Var. Deshayea, Mag. de Zool. 1841, pi. 4o; Keove, 

Conch. Icon. ix. f. 70 n, h. 

Bah, Dobbin Bay, 30 fms., bottom stones and mud (//. C, 
i/ar/, Aug. 1876). 

Only a single small specimen was obtained, which is re- 
markable for having the spire rather more elevated than 
usual. 

There is another species figured by^ Philippi, on plate i, figs. 
2 and 3, under tlie name affinis^ which is totally distinct from 
th(i present one. 

In the description of this species Gould expressly remarks 
that it is marked by striae of growth o/ity,” and that the 
epidermis is thin, bony.” I presume that the last word 
should be horny ; for there is nothing bony in the nature of the 
epidermis. As regards the sculpture, I find that all specimens 
I have examined aistinctly show spiral striation, which, how- 
ever, is very minute, and can only be seen by the aid of a 
lens. The animal is briefly de.scribcd by Jet&eys in the ^ Aih 
nals & Mag. Nat. Hist.’ April 1877, p. 318. The variety 
{N, janthosioma) is usually rather more globular than normal 
specimens ; and the umbilicus is frequently scarcely filled up 
by the callosity, as in arctic examples. AT. ocoZwsa, Searles 
Wood, a fossil from the Red Crag, an allied species, yet pro- 
bably is distinct on account of its much more produced spire. 

Trochua {Margarita) umbiUcalia^ Broderip and Sowerby^ 

Zoological Journal, 1820, iv. p. 371. 

? Troohus grimlandicmf Ohomaitr., Oonch. Cab. v. pp. 12 & 108, f. 1671. 

Bab. Franklin-Pierce Bay, 15 fms.; Mushroom Shore, 
82 ^^ 29 '^ 

This species is also reported by Jeffreys, ‘ Annals & Mag. 
Nat Hist. 1877, March, p. 237, from Discovery Bay, and 
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fossil in Kane valley/* from specimens collected by Captain 
Feilden during the expedition. These specimens were not 
sent to the Museum. 

Irochus (Marffarita) gl^ucay Molleii, 

Naturliifit. Tidsftkrift, J842, p. 81. 

Margarita Harrmmi^ Hancock, Ann, & Mag. Nal. Hint. 18*40, xviii. 
p. im, pi. 5. tigs. 4, 5. 

Ifai. With tlie preceding species at Franklin-Pierce Bay. 

TrochtLS [Margarita) j sp., juu. 

Hah. Cape Fiasco [Feihlen). 

This sluul may be but a young specimen of Margarita 
striata of Brorlcnp and Sowerby ; but it ditfers from typical 
examjjles in the spires Ixung comparatively small in proportion 
to the body- whorl, the base of which is almost destitute of 
revolving striss; the umbilicus is larger and not])ordered by a 
thickish ridge as is usually the case in this species. 

Chiton [Tonicia) marmorem^ Fabricius, 

Fauna Groenlandica, p. 420; Gould, Invert. Mass. ed. 2, 1870, pp. 
2(11, 202, tig. 524. 

( \ Imvigatusy rleming, Ilocve, Concli. Icon. iv. sp. 170. 

C\ftdminatu6y (youthouy, Boat. Journ. Nat. Tliat. ii. 18«38, pi. 0. f. 19. 

Hab. Franklin-Picrcc Bay, 15 fins., temperature 29'^*5<) 
[Hart and Feilden). 

Lepeta cwcaj O. F, Miiller. 

Patella ceecaf 0. F. Miiller, Zool. Dan. Prodr. p. 2.‘t7 ; Middendortl, 
liwHe Bibirien, p. 188, pi. xvi. f. 6. 

P, cereuy M611er, Naturbist Tidsekrift, 1842, p. 89; Keeve, Belchers 
Voya^, p. 395, pi. 32. f. 1 a-c. 

P. canduia^ Oouthouy, Boat. Joum. Nat. Hist. ii. 1838, p. 80. 

Hab. Franklin-Pierce Bay, 15 fms. ; (^ape F raser, 30 fms. ; 
and Richardson Bay, 70 fms. [H. W. Feilden). 

The animal of this species (var. coucentrica) has been 
briefly described by MidaendorfF, 1. c. p. 186, and also by Dr. 
Jeffreys in tiie ^ Ann. & Mag, Nat. Hist.* 1877, March, 
p. 231. 

Bulla [Cylichna) alha^ Brown, 

FaivarM alba, Brown, Illuatrations Recent Cohchol. ed, 2, pi. 10. f. 43, 
44; Jelfreya, British Conch, iv. pi. 417, v. pi. 03. f . 0 {Cglichnu 
oSba). 

JMta cartieaiay Beck, Moller, Naturhist. Tidaskrift, 1842, p. 79. 

M. triticeay Oouthouy, Boat. Joum. Nat. Hist. 1888, ii. p. 88, pi. 2, f. 8. 

Bah. Discovery Bay, 5 fms. {Feilden). 
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Bulla {Cylichna) striata^ Brown, 

rilufitr. Recent Conch, ed. 2, p. 57, pi. 19. f. 41, 42. 

Hcalpta^ Reeve, ileJcher's Laet Arctic Voy. vol. ii. p. 392, pi. 32. 
f. a -c\ 

Hob. Found witli the preceding species. 

OnchidiopsiH grmnlandimy Bergh, 

Kongelige Danske Videnek, Selak. Skrifter, iii, p. 346, pi. ii. 

Hab, Franklin-Pierce Bay, 13-15 fms., stony bottom 
Hart). 

It is interesting to find this curious species, which was de- 
scribed by Bergh from Houth-CIreenland specimens, ranging 
so far north as the above locality. 

Eolw salmonacea, Couthouy, 

Boston Jouni. Nat. Hist. 183H, ii. p. 08, pi. 1. hg. 2 ; Gould, Invert. 

Mass. ed. 2, pi. 18. f. 2(U, 205. 

Hah. Discovery Bay (Feihim). 

A single small specimen of this very pretty animal was 
found at the above spot. It is remarkable how easily the 
dorsal branchia) fall on with the slightest touch. 


II. CONCIIIFICUA. 

Tellina (Miwoma) ieneroj Leach. 

Maconm tencra^ Leach (not Hay), Appt^ndix Hosa'a Voy. 1819, p. 175. 
TdUna proxima (Brown), Sowerby, Becchey’» Voy. 1839, p. 154, pi. 
44. f. 4; Hanley in Bowerby’a Thesaurus, vol. i. p. 313, pi. 60. f. 264, 
pi. 59. f. 116; Bhilippi, Abbild. Conch, ii. pi. iii. f. 4. 

T. sordida^ Couthouy, Bost. J<jum. Nat. Hist. 1838, vol. ii. p. 60, pi. iii. 

f. 11 (nee Phil, Lc, f. 0» T. mharea^ Chemn.). 

? T. cramtla^ l)esh. Proe. Zool. Soc. 1864, p. 364. 

Hab. Discovery Bay, 5 fms. {Fetlden). 

Only on old worn shell obtained. 

Lyonaia arenosa^ Moller. 

Pandorina aretioM^ M oiler, Naturhist. Tidsskrift, 1842, p. 93. 

Lyonsia gibbosa^ Hancock, Ann. k Mag. Nat. Hist. 184o, xviii. p. 338, 
pi. V. t, 11, 12, 

AmUna Btriata, Gray, quoted by Gould, Invert. Mass. ed. 2, 1870, 

p. 0. 

Hab. Discovery Bay, 6 fms* {Feild&n). 

Mr. Hancock quotes as a synonym of this species .^na^tVnx 
striata^ Gray, as described in the amendix to Ross’s Voyage. 
The shell collected by Ross, in the British Museum, obtained 
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** in a mass of lee/’ lias a second name attached to the tablet 
on which it is placed — Lyomia arctica^ Gray. Neither of 
these names were ever published. 

The form described by Hancock appears to differ slightly 
from L. arenosn of Moller ; for the nmbones are situated more 
centrally, and consequently the anterior side is longer, as is 
seen in Hancock’s figure. In Beechey’s ^ Voyage,’ on plate 4^} 
(fig. 3), a sliell is figured, wliich possibly is the identical one 
collected bjy' Koss ; for it is exactly the j$arne size, although the 
colour is different. 

Card iu m inlandi cu I ji nn . , 

Chemnitz, ('ouch. Cab. vi. pi. 19. f. lOo; Gould, Imorl. Mass. f. 58, 
(«d.2)f. m 

C, ciliaiumy Fabririus, l^'amia (xnxml. p. 410. 

V, ptihescotisy (jouthiuiy, Host, dourn. Nat. Mist. 18.‘i8, ii. pi. ^1. f. 0, 

C. (tniioumy Howerby, ('onchol. Illustr. 1*. 20. 

C\ icehndicum ((yhomn.), Reeve, Conch. Ic ii. f. 54. 

JIals Dobbin Ihiy, 30 fins. (Hart), 


Aximis Gouldii?y Philippi, 

Zeitschrift f. Malacozool. 1845, p. 74. 

Lucimjlexumay Gould. Invert. Mass. (ed. 1), p. 71, f. 52. 

Cr^jptodm OoMiiy Invert. Mfisa ed. 1870, p. 100, f. 40(1. 

Hob, Discovery Bay, 5J fins. (Feildm). 

The shells associated with this species differ somewhat from 
the description given by Gould in having, besides the 
widened groove,” a lanceolate depression or posterior lunule 
which extends from the umbones down the dorsal slope. It 
is also very similar to A, croulinensts, Jeffreys. 


, Nucula infuta^ Hancock, 

Ann. k Mag. Nat. Hist. 1846, xviii. p. pl.v. f. Itf, 14 ; Sowerby’s 
Thesauruis, iii. pi. 229. f. 115, 116. 

Hob, Discovery Bay, 5^ fms. (FeAlden), 

Leda pernula^ M tiller, 

Hanley in Bowerby’s Thee. Conch, iii. pi. 228. f. 66-58. 

** Area Martiniiy Bolten ; teda maedentay Steenstrup and MoDer ; 
Nuouta roitratoy Mart., Lam. ; Nucula Jtuviatili9y Sown.’’ Morch, Mol. 
Greenland, p. 21. 

Nucukma pemtday Moroh, I, c, 

• N, chnffatay Baudin, teste Hanley. 

Hob, Discovery Bay, SJ fms. (Fetlden). 
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heda minuta^ var., Fabricius, 

Thesaurus Conrh. iii. pi. 228. f. 81, 02. 

Nuculaparva^ Sow. Conch. 111. f. 7 ; Z. complanatay Mdllcr. 

Hah. Richardson Bay, 80^ 2' N. kt,, 70 fms. (Feilden). 

The s])eeimcnH from tiie above locality have the transverse 
costie rather finer than is usual. 

Led/i glactalis^ Leach. 

Area f/Iarialta, Wood, Index Test. Suppl. p. 0, j)l. 2. f. 0, 

Nnrtda truncataf Brown, lilust. Conch, ed. 2, p, 84, pi. 38. f. 13. 

N.portlamlica^ llitchcuttk, Hee\e, Belcher’s Last Arctic Voyaf^e, voh ii. 
p. 30(1, pi. 3^1. f. 3a-6. 

Leda sUiqna^ Reeve, A. Adams, Proc. Zool. Soc. 185(1, p, 48; Reeve, 
Belcher s Voy. pi. 33. f. 4. 

Nuetda {Porttandia) arvlica^ Mdrch (non N. arctioaj Gray), Arctic 
Manual, 1875, p. 132. 

Leda (NucuUi) arctiva^ Jeffreys, Brit, Conch, ii, p. 158. 

Hah, Discovery Bay, 5 fms. [Feilden). 

In a yoiui;: example of thi.s species the posterior beak is 
scarcely observable. 

Both Dr. Mhrch and Cl-wyn Jeffreys consider this species 
the Nucula arc flea of Gray. 

InParry’.s ^Voyage,’ 1821, Appendix, p.ccxli, Gray descrUxis 
his s|)ecieR as ^^oval-elliptical, smooth, very slightly concentri- 
cally wrinkled; epidermis yellowish green, glossy.” The 
form oval-elliptical” and the smooth, glossy epiclermis ap- 
pear to me sufficient to show that the shdl described by Gray 
IS different from that which it is considerecl to be by Mdrcn 
and Jeffreys ; and these characters are decidedly applicable to 
the shell which Hanley, in his excellent monograph in the 
* Thesaurus Conchy liorum/ has referred to Grays species. 

Again, Gray write^ shell behind slightly produced, 
gaping, edge entire.” Both shells may be said to lie slightly 
produced; but certainly only the true arctica (that is, as ^ter- 
mined by Hanley) shows a slight gape ; for in the other shell 
{glacialis) there is not the faintest trace of an opening at the 
produced or beaked end. Dr. MSrch, in the ^ Arctic Manual/ 

f . 132, (luotes N. arctica^ Gray, Parry’s ^ Voyage,’ and Wood’s 
ndex, nuppl. t. 6. 

The last reference is evidently a mistake, and it should be 
pi. 2, Area, fig. 6 ; and on referring to the text of the Supple- 
ment, p. 6, the name referring to the figure is glacialis. 

A start e sermsuhata^ Leaph. 

Oramna aemmdcatay Loach, Append. Bosb* 8 Voy. p. 176; Sowerby, 
Thesaurus Conch, ii. pi. 107. f. 21, 22 (as A, Inctea) ; not A. Mnii^ 
aulcafa^ Philippi, Ahhild. ii. pi. i. f. 10. 
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Astarte laeteuy lirod. & Sow. Zool, Joum. iv. p. ; Ji<*echcy’» 
Voyagt^, pi. 44. f. 12 , Sow. Thesaurus, pi. 167. f. 26^ lleeve’s Conch. 
Icon. xi\, f. 18. 

Oramna om'rt^f/ata ?, Brown, licconi Conchol. ed. 2, p. 66, pi. 40. f. 21. 

A. liichardftonif Bcevc, BclchciV Voy. \ol. ii. p. pi. 66, f, 7. 

IJal), Dumb-bell IlarlKHir {Feilden) ; Discovery Bay, 5fnis, 
{Feilden and Hart), 

The blackiu'Hs of tlio cpidermi.s in A, lactea is due, 1 think, 
to the specimens having been collected when dead ; for all 
the shells with this kind of dark epidermis are old and worn, 
and evidently have been un tenanted by the living animal for 
some time. 


Asta7*fe striata^ Leach. 

Nicunia Hfriata^ Lencli (non Brown), Voyage, Appendix, p. 176; 

ThoinHon’8 Annals of Philosophy, xiv. p. 204. 

AsfarU Banhsii\ Cray (non T^each), Beecnev’s Voy. p. B')2, pi. 44. f. U) 
(tig. 0 is the true (\ Hatiksti) ; Rowerby's The'^aurus, ii. p. 781, 
pi. 167. f. 8 ; Couch. Icon. xix. sp. 7; Morch, Arctic Miinnal, p. 162. 
Var.=yl . glohona^ Moller, Naturhist. 'fidsakrift, 1842, p. 96 ; Kcevc, 
-Belclier^s Vo\. pi. 66. f. 6^, b. 

Hah, Franklin-Pierec Bay, 15 fms. {Feilden and Hart), 
The shell figured and described by Gould (Invert. Ma8S.ed.2, 
1870, p. 125, f. 438) under the name of A, Banksii of Leach, 
is not the species characterized by that author. 1 sliould sup- 
pose that Gould did not consult Leach^s description in tlie 
appendix to Boss’s ‘ Voyage,’ as he floes not quote the pago, 
but probably followed Sowerliy in the determination of tlie 
species (^Thesaurus Goiieh.’ ii. p. 781, pi. 167. f. 8), who 

S robably was misled in tlie identification of this shell by the 
gures in the Appendix to Boechey’s ^ Voyage.’ In this work 
figure 10 on plate 44 is referred to in the text, p. 152, under 
the name of Astarte Tiankni'fy Gray, in Brit. Mus.,” and 
figure 9 on the same plate is said to represent Aatarte 
atrial ?, Gra^, in Brit. Mus.” 

The description of Banksii given by Ijeach imns thus, 
glabriuscula polita, subumbonibus impresso-excavata and 
that of striata as follows, concentricc striata, sub umbonibus 
cordato-impressa.” 

Of these two species there are specimens in the British 
Museum received from Captain Boss, whicli, in all probability, 
are the actual types described by Leach, and which at once 
show that the figures of the two species in Becchey’s ^ Voyage’ 
are reversed — fig. 9, in fact, representing the true Banksii^ and 
fig. 10 the true striata, Tne former is a smooth, glossy shell 
(" glabriuscula polita”), and only marked witli very fine 
cowrentric striationa or lines of growth, which do not at all 
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approach to ribleta or fine costations, as in most other specicB 
01 this genus ; in fact the surface is not more striated than 
in the American A, (piadrans of (yould ; and the epidermis is 
yellowish olive. 

On the contrary, A, striaUx has a dull surface and is dis- 
tinctly but iimdy ribbed, and the c])idermis darker and of a 
brownish olive colour. It may be but a variety of the A. 
cornpressa of Montagu, as suggested by .leffrej^s (‘ Brit. 
{^OTicli.' ii. p. 316) ; but besides the usually finer ribbing, the 
form is generally more elongate transversely and less trian- 
gular. Another closely allied species is A, fafntla of Reeve, 
from which it differs in l>eing differently sculptured. The 
transverse ribbing in Reeve’s shell is very jieculiar towards 
the umbones, and quite coarse in comparison willi that on the 
other portion of the surface. 

Another distinctive character is the length of the anterior 
muscular scar, 1 have examined a good series of both species ; 
and 1 find that in A. fixbuh it is constantly longer man in 
striata^ of course in shells of similar size. This is well 
shown in Reeve’s figures (in Belcher’s ^ Voyage ’) of the two 
species. I think it veir probable, judging from the descrip- 
tion and figure, that Gould’s A, Bankan is the A. fabuta^ 
Reeve. 


Aatarte fabuhy Reeve, 

Bolchor*8 Last .Vrctic Voy. vol. ii. p. 398, pL 33. f. h. 

A. BankMi^ Gould (noa J^ioach), Invert. Mass. ed. 2, 1870, p. 126, fig. 

438, probably. 

Hah. Dumb-bell Harbour and Discovery Bay [Feilden), 

This species may be recognized by the peculiar ribbing near 
the umbones. In this region the ribs are more strongly de- 
veloped than on the rest of the surface of the valve, and are 
not produced quite to the margins, so that in looking at the 
shelf with the umbones towards the eye the dorsal areas appear 
comparatively smooth. 

?Aiftarte Warehami^ Hancock, 

Ann. & Mag. Nat. Hist. 1846, xviii. p. 336, pi. 6. f. 16, 16. 

Hah. Franklin-Pierce Bay, 13-16 fins., bottom stoi^ 

C. Hart) ; Richardson Bay, 80"^ 2' N. lat., 70 fms. {ff. flT. 
Feilden). 

I do not feel quite sure of the accuracy of the identification 
of the specimens before me. Thejr differ slightly in form from 
Hancock’s figure, being less ellipticfid by reason of the anterior 
end being leas produced ; but with regard to the ribs and epi- 
dermis they agree exactly with the author’s excellent desenp- 
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tion — ^the former being fine, cloae, regular,” and the latter 

E ale greeniah yellow. These shells, in shape, can certainly 
e matched with some specimens of A. stnataj and do not 
appear to vary in any thing except the difference of colour of 
the epidermis, whicli in the latter species is brown or olive- 
brown. This species is considered the same as A.fahiila by 
Jeffreys. 

My a truncatUy Linn., 

Forbes and tianlej, Brit. Moll. pi. x. f. , Joffrevs, Brit. Coneb. iii, 
pi. 8. I*, i, vol. V. pi. 50. f. i; (tould, Tiivcrt. Ma^s. ed. 2, f. 870; 
for list of other fijifiires see (Irav ’s Cut. Brit, 185], p. 08. 

Var, ;Wor/em, King, Vnn. iSi Mag. Nat. Hist. IMO, x\iii. p. 242. 
Juniorss.tf. ovahs, Turton, Brit. Bn. pi. 8. f. 2. 

szSphfPnia tSwainsofih, Turton, Brit. Biv. pi. 10. f. 2. 

Vfkv.ssMt/a Forbes, Hancock, Aim. & Mag. Nat. Hist. 

1840, xviii. p. 887. 

M. (lould, Proc. Host. Soc. Nat Hist. 1850, \ol. iii. p. 215; 

Atias, Wilkos lOxplor. Expod. pi. 88. f. 408 b. 

Hah, Discoveiy Bay, 5 and 25 fms. {Haft and Feilden) ; 
Dobbin Bay, BO fms. (Hart), 

All tlie specimens from these localities have the posterior 
marginal slopes directed inwards or towards the base of tlie 
shell, wliicli peculiarity is characteristic of the variety ud^ 
devalensia. Oik* sliell is remarkable on account of the abrupt- 
ness of the trunciition and its narrowness, the width being only 
6 niillims. more than the length (30 milllms.). 

Saxicavu arctioa^ liinn. 

For the synonyma of this species sc-o Brit. Mus. Oat. Brit. Anira. pai*t 
vii. pp. 80“89. 

Hah, Discovery Bay, 5 fms. [Feilden) ; Franklin-Pierce 
Bay [Hart and Feilden) ; Dobbin Bay, 30 fms. .(//arf). 

Some specimens from Frankliu-Piercc Bay arc remarkable 
on account of their great solidity, the depth and distinctness 
of the muscular scars, and the jiurplish brown colour which 
Birins both the inside and exterior of tlie valves. 

Mr. Hart found dead examples at Cape Frazer at an eleva- 
tion of 10 feet above sea-level. 

Modiolaria lesvigata^ Gray. 

Modiola lamyctta, Hriw, Appendix Parry’s Voy. 1821, p. 245; Keeve, 
Conch. Icon. x. sp. 58, f. OtJ. 

MyUlm ImigatuSf Wood. Index Tost, Suppl, pi. 2. f. 5. 

Modiolaria dmortf, (loula (non Linn.), Invert. Mass. ed. 2, 1870, p. 102, 
%. 489 (var. Uevigata) 

Hob, Frauklin-Pierce Bay, 15 fms. [Feilden and Hart), 
Ann, tfc Mag, N, Hist, Ser. 4. Vol, xx. 10 
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This species is considered by some authors a variety of the 
British M. dwcors. There are, however, certain differences 
in form, colour, and sculpture which appear to me sufficient 
to distinguish the two species. The present is a larger species, 
transversely iTior(‘ elongate and proportionally narrower, the 
difference in width of the anterior ana jKisterior ends being less 
marked, The striai on tfie hinder area, in adult specimens, are 
distinct only towards the iinibones, and gradually l)ecome 
ol)soletc towards the margin of the valves, whieh, on this ae- 
count, arc smooth and not dtmliculated within as in discors. 
The cjudermis of Icvvlyata is bromi on the greater portion of 
the shell, Ix'corning pale oliv(‘ or biownish gi’eeii towards the 
uni bones. 

The ligun’s in Gould’s Tiiv(*rt. Mass. 1870, are evidently 
reversed : tig. 490, on page* 193, reprcHents his Idea of dimrr»^ 
and not the variety hvngafa^ which is figured on the previous 
page. Whether the American shell is tin* same as (lie British 
species is soinewliat doubtful ; but, judging from Gould’s 
figure and spc'cimeiis in the British Miiscmn, they appear to 
be different, tin* form being certainly distiii(‘t. 

Pccten {Paeudamusiam) groKiilandicus^ Sowerby, 

Thesaurus roncli. i. pi, xiii, f. 40. 

P»vitreu^, Gray (non OhenmiU), Parry’s Voy, IHJO, appenduc, p, 24t5, 

Hah, Off Cajie Ijouis Naf)oleoii, 25 fms, ; Ha^es l*oint. 
35 fms. i^Feilden) ; Biseovery Bay, 5J fms. {Imden ana 
Hart) , 


PEOCEEDINUS OF LEAllNEI) SOCIETIES. 

KOVAL SOCIETY, 

Jan. 25, 1877* — Dr. J. I)altx>n Hooker, C.B., President, in the 

Chair. 

Description of the Living and Extinct Races of Gigantic I^d- 
Tortoises. — Paiis III. & IV. The Races of the Aldabra Group 
and Mascarene Islands, (Conclusion.) By Dr. Aibkkt GtNxniiB, 
F.R.S, 

In continuation of, and concluding, the researches into the history 
of the Gigantic Land-Tortoises, re^ before the Royal Sodety oh 
June 20, 1874, and published in the 165th volume of the Philo- 
sophical Transactions, the* author tn^ats in Parts J 11. and IV. of 
the Tortoises of the Aldabra Group and Mascorenes. 
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By the addition of the \al liable materials obtained by one of the 
naturalists of the “ 1 Van si t-of- Venus’' Exfxiditiou to Rodriguez, 
and by the Hon. Edward Newton in Mauritius, as well as by the 
aid of supplementary informntion reeoivod from other sources, the 
author has been enabled to show in the present parts of his pa]>er 
that the round-headed division of I'crtoinos is confined to Aldabra 
and never ext-ended to the Mascarenes proper, aud that the Tor- 
toises from the latter islands can lx* externally, though not osteo- 
logically, distiuguislnxl as a mholf from the Galapagos Tortoises, as 
will be seen from the following synopsis 

1. Nuchal plate absent. Frontal portion of the skull flat. Fourth 
ceinical \ertebra biconvex. Pelvis with broad sympbysial 
bridge. 

A. Gular yilate double; sternum of 

moderate extent Gai.apaoos Toutuihds, 

B. Gular plate single; stenium short . . Mascauene Toiitoises. 

a. (Vmpa(‘e thin, thiclo‘ned towards the margins; 
centre of the last 'seHebral plate raised into a 
hump, w'bicb is separated from the penultimate 
verl(‘bral by a transverse depression ; TorUmcJi 
of Mauritias (7’. triserrala, 2\ incptii^ 2\ indica, 
T. If ptoeneviis). 

/>. The entire carajiace extremely thin and fragile, all 
tb(‘ bones very slender: 2"ortois6 of Bodriguez {2\ 
V^o,wi(m). 

IJ. Nuchal plate preseut. Proiital portion of the skull convex. 
Third cervical vertebra biconvex. Pelvis with narrow' sym- 
nhysial bridge. Gular plate double. ( Vrapace thick. Aldabra 
Tortoises (2\ eliphantina^ 2\ Daudiniiy 2\ 2 >onderosa, 2\ Jwlo^ 
lissa). 

Feb. 22, 1877. — Dr. J. Dalton Hooker, C.B., IVosidcnt, in the 

Chair. 

On the Btiiicturc of Afagclona, Bv W. C. M‘Intosii, M.D., 

F.R,SJS., F.L.8. 

This annelid was first discriminated * by Dr. George Johnston, 
of Berwick ; but as his desci’iption (under the name Mcea mirabilis) 
was not published till 1865, the above-mentioned title, given to the 
same type, from the Island of Bt. Catherine, off the coast of 
Braril, by Dr. Fritz Muller, has the priority. It is a compara- 
tively small form, its slender body being dividend into two well- 
marked regions; while anteriorly two long papillose tentacles are 
attached to the base of a remarkable spathulate, eyeless snout, 
which it dextrously uses to perforate sand near low-water mark 
at St. Andrews and other sandy shores on both east and w'est 
coasts. 

From specimens procured by Uie distinguished botanist, Dr; GreyiUe. 



148 


Rtyal Society : — 

The strucjfcure may be examined under the following heads ; — 

Cuticle , — This ohitinous tmiiepareut layer is densest on the snout 
and anterior region of the body, both being much exposed in the 
boring-operations. Throughout the rest of the body it at-tairia its 
maximum thickness ov(*r the nerve-cords in th(^ ventral median 
line. No cilia occur anywhere on its surface, and only faint indica- 
tions of porCs exist in certain regions, Fiiaj luotionlcHS paljmcils 
abound all over the cuticle. 

ddio Hijfiodenii forms a very large proportion of the tissues of 
the tlatUjiied siioui, the whole region outside the four muscular 
compartments being occupied by it; so that, iji traus\iM*se section, 
it a>suuieM on each side the shape of a long lanceolate process, 
which much resembles a leaf with its midrib and veins. Tnroiigh- 
out the anterior and jmsterior regions of the body it- forms a com- 
plele sheath, with vuriems thickenings, and at the tip of the tail 
ends in two lateral styles, the glandular tissue of which (as in the 
dorsal and ventral processes) is arranged in a very regular manner. 
In minute structure the hypoderm mu<’h resembles the Nemertian 
cutis, presenting under prt'ssurt* in the fresh animal a series of 
flask-snaj)od glands or cells, from which the contents escape as 
clear or granular globules. Moreover, it eoiitairis a vast number 
of bacillary cells, some of which have pigment and a large clear 
globule. In the hyj)oderin lie the m^rvous system and neiu'al 
canals. 

Mumdar SifHew ., — The four longitudinal muscles of the spathu- 
late snout are arranged within a curious framework of chitinous 
basemeut-tissue, which in section assumes various shapes — in 
front btdug like a pair of spectacles, then a figure of eight, and for 
a considerable distamie very much rt^sembling a crown, d^his frame- 
work (*-x(5rcises an im]>ortant inlluence on the functions of the part.. 
The central pair of inuM<des are confined to the snout ; the lateral 
pass behind the mouth to constitute the ventral longitudinal pair. 
Jn the preoral chaniW are a strong transverse muscle (acting as 
the chief approximator of the sides) and a vertical muscle. The 
muscles of the hody-wall (Ivesides the pair mentioned) are circular, 
longitudinal dorsal, vertical, oblique, oxtornal or lateral vertical and 
transverse ventral. Anteriorly all are powerfully developed for 
the pec uliar functions of the region, viz. t/he cx)mprt^H8ion of the 
blood-channels and the thrusting out of the prokiscis. The muscles 
of the ninth body-segment are modified so as to form great con- 
strictors, which have a slightly spiral arrangement. In addition 
to those of the body-wall, anteriorly, are the lung and short retractor 
muscles of the proboscis, and various bands acting on the buccal 
and pharyngeal regions. In the posterior division of the body 
the transverse ventnvl muscles become atrophied ; but the dorsal 
and ventral lonmtudirial muscles, though constricted at the ninth 
segment, extend throughout ; and the other muscles of the body- 
wall are likewise present. 

Dujestive System . — A T-shaped slit leads into the buccal region, 
then follow pharynx, oesophagus, ventricular division, and iutes- 



149 


On the Sfructure fj/’Magelona. 

tine ; while to the junction of the first and 8e<‘ond is attached the 
proboscis. The pharyngeal division is Furnished with complex 
muscular layers and convoluted interual surface, and it is thrust 
into the base ot tlic proboscis in full expulsion. It is probably 
the homologue of the proventrindn.^ in such Annelids as the 
Syllidoc, The proboscis, again, is an instance ot‘ the separation and 
modification of a part of the digestive canal to aid iti the ceaseless 
perforations in tin' sand. Its internal surface is covered by a thick, 
transparent chitinous layer, devoid of pores. The relaxation of 
its own retractors, and the contraction of the niuscuhir anterior 
region of the body, cause it to yi(‘ld readily to a powerful stream 
of blood scut from lx)hind ; and it smoothly unrolls from the margin 
of the lower lip lili(' a very sup])le meirihrani'. This extrusion goes 
on until the brownish mass ol the pharyngeal retrion approaches 
the front of the lirst l)ody~s(‘gni(*nt, when its muscular coil slips 
into the base of ih(‘ jm.)lx>seis, like a plug, assisting to retain tlie 
blood therein, and giving finniu^ss to the whole organ. 1’hus, in its 
progress forward, the flattened snout of the annelid is thrust 
amongst the fine sand which it haunts (with an undulating and in- 
sinuating motion) till it has advanced about its own leii^h ; then 
the proboscis is ejected to its full extent like an intfia-riibher 
dilator, so as to make a suitable channel for the occupation of the 
body, while again pressing onward the exploratory snout. All the 
retractile arrangciniMita arc next brought into play ; the* fan-shaped 
vertical muscular fibres pull in the last extriuh'd region, the short 
and long retractors act on the entire organ, and the with- 
dmwal of tlie pharyngeal prolruMion makes an open channel for 
the backward stream of blood, whicli rushes into the vessels of 
the anterior n>gioii of the body out of the returning organ, further 
constricted by its own circular muscular coat. There is no differen- 
tiation between the succeeding tt^sophageal and ventricular regions, 
the glandular intfTiial tunic in each being alike. The latter ceases, 
after a marke^l constriction, at the beginning of the tenth IxKly- 
segment; and thereafter the intestine, which has much more lax 
glandular tissue and abundant fatty globules, proceeds to the dorsal 
anus near the tip of the tail. Tlie w^alls of this region are richly 
furnished with capillaries ; and cilia are very evident on the 
internal surface near the tail. 

Cirmdatory System . — An intoresting feature is the fact that the 
blood is a densely corpusculated fluid, the corpuscles having a 
pinkish colour. There are two lar^e dorsal vessels which arise, 
near the tip of the tail, from the bifurcation of the ventral trunk. 
They pass forw ard along the dorsal arch of the alimentary canal, 
receiving in oa(jh segment a large branch from the ventral trunk 
and numerous capillaries from the intestinal wall, until the pos- 
terior bordcT of the tenth se^ent is reached. At this part their 
Elated walls are supplied with powerful muscles, wliiidi, on the 
relaxation of the groat muscles of the ninth segment, enable them 
to perform the functions of contractile chambers or “hearts,” 
and by vigorous systole send the blood forward in a swift stream 
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along the aiiigle dorsal vessel of the anterior region. On arriving 
at the base of the snout the veHsel ends in the efferent brarich to 
the tentacle on each side. The current rushes along the latter 
(nearly at right angles to the dorsal trunk) to the tips, sending off 
in each a web of circumferential capillaries throughout the greater 
part of its length, and t^ermiuating in the afferent vessel, which pro- 
ceeds backward, co]l(^cting, as it goes, the capillary streams, and 
then ends by turning forward at the base of the snout as the 
efferent cephalic vessel. The has no e\ident capillaries, 

but bonds round at the tip of the tiait<nied organ to terminates in 
the affei'ent cephalic vessel. A cunous change takes place in the 
majority of those Ma<iehmrp which are provided with the con- 
voluted lateral organs of the body, mentiontWl furt her on, in autumn. 
The cephalic ve«st‘ls are much abbreviated, and the direction of 
the current at the base of the snout is somewhat modilied. The 
blood from the head and anterior region collects into a series of 
large vascular meshes which cw'cur in the anterior region of the 
body, and in which the current is for the most part under the con- 
trol of the greatly developed muscles of the body-wall. 1'hns 
it happens, as formerly indicated, that the contraction of the latter, 
and of the special muscular apparatus which closes the communi- 
cation \^’ith the posterior region at the ninth segment, drives the 
blood forward to unroll the proboscis. This muscular arrangement 
in the anterior region and the muscular walls of the vessels them- 
selves at the posterior part of the same division of the body send 
the current through the relaxed barrier at the ninth segment into 
the muscular ventral blood-vessel of the posterior region, and 
onward to the tail, whert^ the trunk ends by bifurcating into the 
two dorsal vessels. In each segment a lateral branch leaves the 
ventral trunk at the anterior dissepiment, turns round and proceeds 
backward to the next dissepiment, and terminates in the branch to 
the dorsal vessel. Further, as first observed by Dr. Fritz Miiller, a 
sac-like dilatation takes place shortly after the commencement of 
the latter, and it fills at intervale, the distention being followed by 
a contraction which sends the blood onward by the branch to the 
dorsal \cssol. 

In vigorous specimens, the currents of the blood are as swift 
and beautiful as in the tails of young salmon and other translucent 
vertebrates. When examined in the liquor mngnhm of the living 
animal (as in a favourable view of a healthy tentacle) the blood- 
cor|)uscles show a pale nucleus. 

Nervot^H System , — The contra! mass of the nervous system lies in 
front of the preoral chamber in the fork of the median muscles, 
and consists of the ordinary ganglion-cells with connective-tissue 
bands. No eyes or other sense-organs exist, though the animal is 
extremely sensitive to light and other stimuli, and lives in regions 
where there is abundance of sunshine. Two main nerve-trunkS 
proceed backward in the hypoderm— at first outside, then under, 
and finally to the inner border of the ventral longitudinal muscles. 
At the commencement each is accompanied by a neural canal (the 
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** tubular flbro” of tho late M Olapar^le) ; but, before leaving the 
antefrior region of tho body^, the canal « glide inward and coalesi^ 
into a single largo median one. The whole central nervous systtun 
is hypodermic. 

So far as present examination goes, tho Annelida present four 
cotHpicuoiis modifications in regard to the position of the groat 
nerve-trunks 

(1) Some have the trunks situated within the niuscuJar layers, 
or in a mitral hiatus Ixdweeii the ventral longitudinal muscles, 
tho trails verso hand bt^tueen tho latter as uell as th(» hypoderm 
being external. 

(a!) The cords (as in Mu^fchnn) arc, distinctlv hypodermic in 
position, the obliijue muscles of the body-VNall lieing attached to a 
transverHo liand above them, or to tln^ summit or sides ot tlie area 
mitaining them. 

(3) Tho trunks may be embraced by the closely apfiroximatcd 
(almost connate) \(*nt ml or other longitudinal muscles which 
oiorlap tho nervt^-arca. 

(4) This group is formed by those in which the cords are 
separate throughout, hinng 

(a) in the substance ot* the ventral longitudinal muscles, 

or (6) below or at the edge of thi‘ same muscles and within tho 
circular coat , 

The neural canals, as far as examined, occur in about thirteen 
families. 

Tentacles , — Those roinarkablo organs extmul to about tw*o inches, 
but are capable of oven greatiT elongation. 'Fhey are composed 
of cuticle, hypoderm, baHomenl -tissue, oinmlar and longitudinal 
muscular coats, tho latter having a raphe at each pole iii transverse 
section. Each forms a hollow contractile process furnished with a 
series of large cylindriinil papillae along the anterior border, a 
series of central longitudinal muscular fibres gi\iug the latter ap- 
pendages a sucker-action. Tlie afferent vessel is attached to tho 
raphe next the papilUe, tho eff(‘rent to the raphe at the smooth 
border. The entire organ is reproduced witli <*ousiderable rapidity. 

Reproductive Organs , — The ova and spermatozoa art' present in 
each sex in great abundance in the posterior region of the body, 
and attain perfection in summer and autumn. On the sides of 
the body, also, peculiar convoluted organs oecur in processes com- 
posed oif the cuticle, hypoderm, and basement-tissue. 

The syst^Muatic position of Magelona^ with its peculiar external 
form and in tonal structure, was a source ‘of uncertainty to Dr. 
George Johnston, the only author who attempted its consideration 
in this respect, 8o puzzled was be that he placed it (as Mmt mira^ 
hilts) at the end of his Catalogue for tho British Museum, under a 
fiftmily specially constituted for itself (viz. Mceadie). Tn the Oata- 
of the Fauna of 8t. Andrews it was located between the 
C£»tapteridte and tho Spionid® ; but the results of further investi- 
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gation dearly rdegate it to the latter groups. It leaii», indeed, 
wholly to the Spionida? in minute 8tru<*ture, and espedally to «ncli 
fonim as Prionospio and Heterospio ; though it is true ihat in the 
marked regional distinctions, and the great length ot! the |K)stt^rior 
division of tlie body, it approaches SpivvluHopitrm. While it coii- 
forms to the SpionidaD in the structure of its liody-wall and bristles, 
it differs in regard to the alisence of the dorsal branchia* ; and 
further, the short, pinnate and ciliated anterior branchial organs 
of Prionospio appear to be the nearest apjiroaeh to its elongatf‘d 
tentacles. In the mechanism of its prolKiscis and in the structure 
of its snout and circulatory organs, again, it presents features sui 
generis. 
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February 2lBt, 1877. — Prof. P. Martin Duncan, M.B., F.R.S., Pre- 
sident, in the Chair. 

“ Note on a Specimen of D\pJoxylon^ from the Coal-fbrmatiou 
of Nova Scotia.” Hy «1. W. Dawson, LL.D., F.R.S., F.G.S. 

The author described the occurrence in Coal-measure sandstone 
at the South Joggins of an erect stump of a Sigillariun tree 12 feet 
in length. It originated in a coaly seam 0 inches thick, and termi- 
nated below in spreading roots ; below the cojil-soam was an under- 
clay 3 feet 4 inches thick, separating it from an underlying seam of 
coarse coal. The stem, which tapered from about 2^ feet in dia- 
meter near the base to foot at the broken end, was a sandstone 
cast, and exhibited an internal axis about 2 inches in diameter, 
consisting of a central pith cylinder, replaced by sandstone, about 
^ inch in diameter, and of two concentric coats of scalariform tissue, 
the inner one ^ inch in thickness, iho outer constituting the re- 
mainder of the axis. The scalariform tissue of the latter was radi- 
ally arranged, with the individual cells quadrangular in cross sec- 
tion. A feV small radiating spaces partially filled with pyrites 
obscurely represented the medullary' rays, which were but feebly 
developed : the radiating bundles, passing to the loaves, ran nearly 
horizontally ; but their structure W’as very imperfectly presented. 
The cross section, when weather<*d, showed about twenty oonoentrip 
rings ; but these under the microscope appeared rather to be bands 
of compressed tissue than true linos of growth. The thick inner 
bark was replaced by sandstone, and the outer bark representc^d by 
structureless coal. Ou a small portion of one of the roots the 
author traced the remains of stigmarioid markings. From the above 
characters the author identified this tree with Ih’ploxyhn of Corda, 
and stated that it was the first well-characterized example of ibis 
type of Sigillarians hitherto found in Nova Scotia. The author 


* Proc. Boy. Soc. Bdinb. 1875-76, vol. ix. no. 94, p. 133. 
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compared the structure of this stem with that of other SigilJarians, 
aud remarked that it soorued to coujo within the limits of the genua 
JSi(jfilla?'iay but to belong to a low type of that genus, approaching 
Ltpidodendron in structure — those of the type of eUgam^ lir., and 
IS, gpinuiosa, ilenault, being higher in organization, and leading 
towards the still more clevat(*d type described by him in 1870. Ho 
further discussed the supposed alliance of these* trees with Gymno- 
sperms, and the probability of the fruits knoM'ii as Trigonocarpa 
being those of ISigillarla,, and expressed the opinion that the known 
facts tend to show that there may be included in the genus ISigil- 
laria^ as origiindly founded, species widely (littering in organization, 
and of both Gymnospermous and Acrogcnous rank. 


March 7, 1877. — Prof. P. Martin Duncan, M.B., F.Il.S., President, 
in the Chair. 

“ On the Vertebral (V)lunm and Pelvic Bones of Plio^auvus 
Evami ^Seeley), froiii the Oxford Clay of St. Neots, in the Wood- 
Wardian Museum of the University of C?ambridge.” Py Harry Go- 
vicr Seeley, Esq., F.L.S., E.G.S., Professor of Geography in King’s 
College, lx>n(lou. 

In this paper the author described some bones obtained by J. J. 
Evans, Esq,, in the lower part of the Oxford Clay at l^ynsbury, 
near 8t. ISeot's. 'Phey consisted of thiity-scvcn vertebra?, twenty - 
one of which are cervical, and apparently complete that, series. 
These presented the characters of the cervical vortebne of the typical 
Pliosaursof the KimmeridgeClay. The remains of the pelvis included 
a pubic bone showing a close correspondence in form with those of 
the Pliosaurs of the Kimmeridge Clay of Ely, and an ischium. 


2. “ Hupplementary Notes on the Fauna of the Cambridge Green- 
saud.^’ By A. J. Jukes-Browne, Esq., B.A., F.G.S. 

This paper was supplementary 1o one communicated to tlie Society 
by the author in 1875, in which he maintained that the Upper 
Greensand does not cxt.end further in a north-westerly direction 
than West-End hill, near Cheddiiigton, in Buckinghamshire, that 
the Cambridge Greensand is merely a nodulo-bed at the base of the 
Chalk Marl, resting unoonformably upon denuded Gault, to the 
upper part of which the greater portion of tiio fauna belongs, and 
that the remainder of the Fauna, belonging to the deposit itself, con- 
sists of species proper to the Chalk Marl rather than to the Upper 
Greensand. The object of the paper was to indicate certain addi- 
tions to, and corrections in, the list of fossils upon which these 
conclusions were supported. The following Gault species were indi- 
cated as not previously identified in the Cambridge Greensand 
Nautilus arcuatuSj Desh. ; N, incequalis, 8ow. ; TurriliUs elegatis, 
D^Orb. 5? T, Emeridanus, POrb. ; (hwthojms histocheiluy Gardn ; 
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Braohy$toma ancfularis^ F^oeley ; Turbo Pictetianm^ I)*Ocb. ; Pleura^ 
toiruiria reyina^ Plot. & Roux ; ? P* Jtieriaua^ Piot. & Roux ; Pecievi 
Raulinianus, D’Orb. ; P, subacutus^ D’Orb. ; and Lim<L KauUniamij 
D’Orb. The author described as new species TarriUtes nobilii^ 
NautUus^ Bp. nov., Nat lea levi»iriata, Nerita nodulona^ and Lima 
interhnfatu^ and noted several corrections in the nomenclature 
adopted in his former list. 


MISCELLANEOUS. 

On the first Dunlopmeaf of a Starfish, Ky Al. II. Fol. 

In a former note I endcav'oiirod t<J show how the phenomena 
described by M’. O. Ifortwig in the sea-urchin may be compared 
to those which have been observed in oilier animals. Neverthe- 
less the direct and continuous observation of these plicnomena in 
some creature allied to the urchin could alone furnish a positive 
auBW^er to these (juestions. With this object in view I made a fresh 
study at Alessina, duriiifi: the months of llecember and January last, 
of these earliest phenomena in Asterias (jlacialis. 

The mature ovule poss<3S8es a larfje germinal vesicle and a very 
distinct germinal spot. The vitellus is granular, destitute of vitel- 
line membrane, but enveloped in a mucilaginous layer, which is 
itself surrounded by a pavomeut epithelium. As soon as the ovule 
gets into the sea- water this epithelium is detached ; the germinal 
vesicle then shrivels, the distinctness of its contours is lost, and in 
a manner it fuses in the vitellus. Its contents are never expelled, 
as was supposed by M. E. van Renoden. The germinal spot also 
loses its distinct outline, becomes paler, often changes its form, 
gradually tUminishes, and finally dissolves. All that can now be 
seen in the vitellus are two light spots, one of which, very ill- 
defined, still occupies the place where the germinal vesicle was, 
while the other, which is of an ovoid form, approaches the surface. 
The uso of reagents reveals at this moment the presence of a double 
protoplasmic star ; and 1 shall in future give to these united double 
stars the name of amphiaster. 

This firsi amphiaster often presents in its neutral plane bodies of 
irregular form, which I have reason to regard »8 relics of the mem- 
brane of the germinal vesicle. The last remains of the germinal 
spot are still visible at a certain distance from ibis amphiaster ; but 
1 shall not venture to assert that no fragment of the germinal spot 
tian enter into the composition of the amphiaster. I incline to think 
that this first stellate figure is still not the one that gives origin to 
the polar corjiusoles, but that, on the contrary, it divides in the in- 
terior of the vitellus, and that its peripheral aator alone gives origin 
to the amphiaster which will be expelled. However this may be, 
the vitellus soon presents only a superficial spot, which produces 
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the two polar corpuscles in the manner so well described by M. C. 
Eobin. The use of picric acid shows the presence of an amphiaster 
which divides in such a manner that the peripheral aster becomes 
the first polar corpuscle ; then the interior aster changes into a new 
amphiaster, the peripheral half of which constitutes the second polar 
corpuscle, whilst its interior half is converted into a little spot. 
This spot increases rapidly, at the same time advancing towards the 
centre of the vitellus, and changes into a true pronucleuH furuishtxl 
witli one or two nucleoli. This female pronucleus stops before at- 
taining the centre of tlie ovule, which now enters upon a new period 
of inactivity. 

All the modifications that the vitellus has hiiherto undergone have 
boon occasioned by the mere contact of sca-water without any fecun- 
dation, They occur in exactly the same manner wln^thor the ovum 
is fecundated or not. This fact is not new ; but it needed to be 
I'onfirmed by rej)etttcd exporimonts. 

The ovule thus modified by a stay in sea- water is in the state best 
fitted to receive fecundation. If it is not lecundated it will remain 
unchanged for some hours, and then begin to decompose slowly. I 
have never seen it develop by parthenogenesis. Ix*aving out of 
consideration for the moment the abnormal cases which occur when 
the ovum is fecundated before or after tlie favourable moment, and 
when it is altered in any uianner, wo may pass in review the plie- 
nomena of normal fecundation. 

The spermatozoids, on coming into contact with the ovum, remain 
with thoir bodies stuck into the mucous envelope. Soon one of 
them succeeds in making its way through half the thickness of this 
layer ; and immediately the vitellus presents some extremely re- 
markable modifications. Before any contact has taken place be- 
tween the sponnatuzoid and the vitellus, the protoplasm of the latter 
accumulates on the side which looks towards the nearest spormato- 
zoid, and then forms a thin hyaline laj^'r which coats the gninular 
vitellus ; then this transparent layer rises in its centre into a boss, 
which advances to me<H the male element. The boss changes into 
a cone; and we soon see a delicate thread of protoplasm establish- 
ing communication between the apex of the cone and the body of 
the Bpormatozoid. The latter elongates, and, so to speak, flows into 
the vitellus. The tail, or, we may rather say, the vihratile cilium, 
alone remains outside, where it may be still distinguished for several 
minutes. 

During this time the superficial hyaline layer gains more and 
more in extent, and finally envelops the whole vitellus. At the 
moment when the communication with the spermatozoid is esta- 
blished, this kyor becomes very distinctly differentiated, and begins 
to detach itself from the surface of the vitellus to form a vitelline 
membrane. The differentiation of this membrane gains the whole 
circumference of the vitellus, commencing from the point of fecun- 
dation, where there rcmaiiiH a soft of litde crater. In a perfectly 
mature and very fresh ovum nil these phenomena succeed one ano- 
ther with such rapidity that access to the vitellus is barred to all 
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spermatozoids which aro only a few seconds later than the first 
one. The penetration takes place at any ])oint of the sntface of the 
vitellufl. J am of opinion that the normal fe.oundation of the stariSsh 
is effected by means of a single sperrnatozoid to each ovum ; in tho 
aea-nrehin this fact is perfectly evident. 

The point of penetration becomes the centre of a male star or aster ; 
in the middle of the aster there is fonn('d an aggregation or male 
pronuclous, Avhicb amalgamates with the female proniicleus exactly 
in the same manner as is observed in the sea-urchin. 1 need not, 
therefore, refer to it particularly. 

From what precedes it results that the disappearance' of the ger- 
minal vesicle and spot and tho expulsion of the rejoctod materials 
aro mere phenomena of the maturation of the ovule, and that the 
female pronncleuH has no genetic connexion with the nucleolus of 
the ovule, and, lastly, that tlie spermatozoid exerts upon tho vitelline 
material not only an attraction of contact, hut even an attraction at 
a distance.^ — Comptes liemlus^ Feb. 19, 1877, p. 357. 


(hi the Fennidation of the Egg in the Echinus. 

By M. J. Pekuz. 

Every new fact relating to the focundation of the egg being of 
considerable importance, it. is essential not to regard it as defini- 
tively acquired in science until it has been siilyected to careful 
oheckiug. It is for this reason that I think it my duty to make 
known the observati<ui8 that 1 have made upon the egg of Eohi- 
nws escvleutm^ with tho purpose of verifying the remarkable facts 
announced by M. H. Fol, in a note published in the ‘ (Jomptes 
Rendus ' of the 19lh February last. 

I have tw ice had tlie opportunity of observing, at a point of the 
surface of tho ovum, the projection described by M. Fol, and which 
that naturalist regards as raised by an attraction at a diMame ex- 
erted by the spennatozoid nearest the vitelline sphere ; but I found 
it impossible to ascribe to it the least importance in tho act of im- 
pregnation. In fact, in one of the cases observed by me, no sperma- 
tozoid was at any moment opposite to this eminence up to the time 
of its disappearance by tho rising of the vitelline membrane. In 
the second case a spermatozoid immersed in the mucous layer nearly 
at the middle of its thickness, after remaining motionless for a few 
seconds, moved briskly down to the apex of the projection, I saw 
no delicate prolongation of the latter emitted towards the sperm aio- 
zoid ; nor (and this is still more important) did 1 see the spermato* 
zoid JtoWf according to M. FoFs expression, into the vitellus. ft 
remained motionless, applied to the surface. Scarcely was it fixed 
there when another spermatozoid, following the same road os the 
first one, passed through the thickness of the mucous zone in two or 
three bounds, and also laid itself upon the Surface of the little eleva- 
tion. Two more spormatozoids took the same course, but stopped 
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about midway ; a fifth joined these, and then, after a few wrigglings, 
disengaged itself and disapp^uired. 

t watched persistently the two spermatozoids that adhered to the 
apex of the little elevation ; and ray eye did not miss them for a 
mornofit. Their two bodii^s, laid side by side, always remained at 
the surface of the ovum ; and their tails wore to bo seen extended in 
the course which they had followed. Hoou the vitelline membrane 
detached itself from the vilellus, and the projection ceased to exist ; 
but the two sj)crmatozoids were still to he seen, elevated with the 
mernbraue, and quickl}^ convoyed by it to a great distance from the 
yelk. The ovum was fecundated ; but no spermatozoid had pene- 
trated into its inttM-ior. 

One remark will lie useful. In this observation the plane of 
vision passed through the centre of the ovum ; anti the protuberance 
was exactly in this plane, at the ecpiator of the ovum. If one of 
the spermatozoids had carried its bodj a little higlier or a little 
lower by creeping upon the slope of the ])r()je(d-if)n, this body, pro- 
jected upon the latter, would have disappeared, whilst the tail miglit 
have remained visible beyond. In this way we should have the 
exact image of a sperrnato/add penetrating into the ovum and leaving 
its tail out, just as M. Pol states he observed it. 

The rising of an eminence at the suiface of the ovum, in my 
opinion, has tio connexion with fecundation. It is a simple acci- 
dent which depends solely upon a solution of continuity in the 
mucous envelope (which is very froquont at least in the sea-urchin), 
constituting a pt^int of weakest resistance at the surface of the 
ovum, and, in consequence, a corresponding deformation of the 
vitcdline sphere. It will thus be understood why, of all the points 
of this sphere, the deformed part, wh(m one exists, is usually the 
first attacked by the spermatic filaments. This deformation, reduced 
to a slight prominence in the ch 8(» dej^cribed by M. Fol and in that 
above mentioned by me, sometimes acquires exaggerated proportions, 
which, however, have no injurious effect upon the fecundation. 

More than this, the j)enet ration, as understood by M. Pol, clashes 
with an anatomical impossibilily. That naturalist assumes, in fact, 
that the uufecundat-ed ovum is destitute of vitelline membrane, and 
that this envelope originates only under the influence of fecunda- 
tion. Now it is incontestable that it exists even in the very young 
ovum while the latter is still not granular : in this it is easy to ob- 
serve it directly ; and the endosmotio action of pure water renders it 
still more evident. In the mature but unfecundated ovum of the 
Eohinm a slight pressure, which clears its contents, suffices to show 
all round it a oontimious uniform envelope, with a double contour, 
contrasting by its refring<mcy and its orange-rose colour with the 
subjacent vitellus. It measures about in thickness. 

When subsequently distended and removed from the vitellua, in 
consequence of impregnation, it becomes thinner and paler. The 
act of fecundation, therefore, does not determine the formation of 
the vitelline membrane, which existed long before ; as regards this 



envelope^ iU only oifeot is to cause its inflation and its separation 
from the vitellus, ' 

The presence of a proper membrane around the unfeonndated 
ovum of the sea-urchin seems to me to bo indubitable. We ate not 
to imagine in this case a thin layer of hyaline non-granular iproto^- 
plasm presenting only the appc^arance of a membrane. At the flrst 
glanco u distinctly marked double contour renders any such inter- 
pretutiou impossible. If, therefore, it be supposed that the penetra- 
tion of the spermatoKoid is indispensable for fecundation, we have 
to inquire how it can get through such an obstacle, especiaDy if w© 
ssHumo that this penetration can be efibcted at any iwint of the sur- 
face of the ovum. — C(yi7\ptes liendm^ March 26, 1877, p. 020, 


On some Abmrrml Fecu^ulalions in StarJisJm. 

By M. n. Fol. 

In Q fonner note 1 described the modifications undergone by the 
mature ova of Asterias (jladalis when they arc merely pla(‘ed in 
sea-water, and the phenomena of an artificial fecundatiun performed 
with ova already freed from their j)olar materials. Let us now try 
the fecundation of the ova immediately after their cscajK) from the 
ovary, or at least before the expulsion of the fiist polar corpuscle. 

The details of the penetration of the zoosjierms into the vitellus 
are very nearly the same as in the normal case. The principal dif- 
ference is that the vitelline membiane is only very slowly formed 
and elevated round the point where the iienetmtion is effected; 
instead of rapidly gaining the whole surface of the vitellus, it only 
extends over a portion of tho periphery. Hence other spermato- 
s:oids Love time to jienetrate succesbivcly at different points of tho 
surface of the ovule ; and they continuo to do so until the vitellus 
is completely enclosed in a membrane impermcrable to the zoo- 
sperms. 

The extent and rapidity of formation of the portions of the mem- 
brane which are differentiated round each point of penetration are 
Very variable, and tire less in piojiortion os the normal conditions 
are more widely departed from. In such cases 1 have counted as 
many as fifteen zoospenns in a single vitellus ; and this number 
decreases as W(‘ operate under more normal conditions. 

The body of the zoosperm flows into tho vitellus ; and at ibis point 
there is formed a clear spot surrounded by radiating filaments. This 
is !he male aster. These male asters, starting from various points 
of the surface of the vitellus, travel slowly in the direction of its 
centre. Except as regards the number of osiers, all this is in con- 
formity with the normal case. If the fecundation takes place 
before the disappeajance of the germinal vesicle, the male centres 
remain for a considerable time in a latent state, and it is only at 
the moment when the first polar corpuscle begins to issue, some- 
times even already at the moment when the waste amphiaster is 
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fomod, thftt the male asters show themselvee, each at a little 
distance from the spot where a zoospem has penetrated* Several of 
the radiating tdamentB extend from the centre of the star to the 
point of the surface of the vitelhis where the contact took place^ a 
point which is still recognizable by the presence of a sm^ scar* 
It is no doubt these filaments that 0. Hertwig has mistaken in 
the urchin for the tail of the spcrmatozoid. 

The male tistors gain in distiuotnesn as they depart from the 
margin of (he vitellus ; and iu thoir centre is formed a little mass of 
protoplasm, which wo may Ciill a male pro nucleus. The male pro- 
nuolous nearest to the female jirouucleus ainalgaxnates with the 
latter, which immediaU'ly bocomos the centre of n system of radiating 
filaments ; then this combined nucleus unites again with a second, 
and somotiincs even a third, male pronucleus. At other times 
the female pronucleus divides, at the very moment of its formation, 
into two or three fragmcuits, which tlum unite Muth so many male 
centres. The male asters never unite with each other ; it would 
appear that the} repel one another jmd are attracted hy the female 
centre until the moinont when the latter is neutralized by its union 
with two or three male centres. 

The segmentation of these ora is ver} irregular. When the mule 
centres arc numerous the vitellus foiins at once as man) rounded 
bosses os it contains male asters, each boss liaving an aster in its 
oontro ; then those bosses become spheni!(‘s, which continue 
dividing dichotoiuoiisly. From this results u very irregular blasto- 
sphoro and a monstious larva. 

In cases in which the number of male centres in very restricted, 
and the female pronucleus is divided into two or three nuclei, these 
always remain distinct. At the moment of the first segmentation 
each becomes converted into an amiihiastcr, and the vitellus divides 
at once into four or six sjiherulea. J have not observed the seg- 
mentation in the ova, the single nucleus of which is the result of 
the combination of the female pronucleus \^ith Bovcral male asters. 
Perhaps wo must refer to this tatogory the ova (which 1 have often 
met with) iu which the nuelous is at once resolved into a tetnister — 
that is to say, four asters united to each other. 

Can a vitellus which has received two zoosperms be developed in 
a normal manner ? 1 do not venture to deny this absolutely ; but I 
have always observed the contrary ; 1 have always seen these ova 
produce a double number of segmentation-spherules, and finally 
become monstrous larva?. Is not this fact fitted to put us on the 
track of a whole category of double monsters? 

Analogous phenomena are presented in ova fecundated at matu« 
rity, but proceeding from animals which have suffered in captivity. 
Having fecundated some ova derived from a very sickly parent, 1 saw 
the zoosperms penetrate in numbers into each vitellus, and their 
bodies remain intact in the midst of the vitelline substance, although 
^y were surrounded by some ill-marked radiating lines. They all 
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travelled in the direction of the germinal vesicle, which disappeared ; 
but the development wont no further. 

With this exception, I have never sucoeoded in discerning the body 
of the zoosperm in the interior of the vitollus. I do not think that 
it persists ; I much rather believe that the male centre is the 
product of tho fusion of this body with a little vitelline prohjplasm. 
The attraction that tho zoosperm exerts upon tho vitelline substance, 
and especially upon the female pronucleus, seems to me to be placed 
beyond doubt by observations tliat I have described. The mutual 
repulsion of tho male centres appears to me to bo a corollary of their 
attraction for the female centre, just as tho repulsion {3xefted upon 
one another b} the two polos of an amphiastor is the corollary of 
the attmetion they exert upon the surrounding protoplasm. — 
Compies liendm^ April 2, 1877, p. 509. 


On two new QeniT<t and ^:^pecie8 of Lizards from South America and 
Borneo, By Dr. Htbindachner. 

The genus Tejovaranus forms a transition towards the family 
Araeividie, and is distinguished from the typical Varaiiidse, which 
belong to the eastern hemisphere, by the presence of pterygoid teeth, 
by the elongate cordate form of tho tongue, which has no sheath at 
the bas(% and by the size of the mental and rostral 80ut(3s and of the 
upper and lower labial scutes. Ventral scutes flat, quadrangular, in 
regular transverse rows, like the small slightly convex dorstil scutes. 
Tejovaranus BranrekU is marked like Tejus teguexin, Linn,, and has a 
large light^yelJowish brown spot on the nape. 

The genus Lanthonotus is chnract-eri/od by the absence of an ex- 
ternal ear. The head is depressed, oval, covered with very small, 
partly keeled scutes ; the back Iwars several rows of large tubercles, 
upon each of which lies, as if imbedded, a keeled horny scute ; the 
tongue is elongate cordate, papillose, without a sheath. The ex- 
tremities and the toes are short, and the eye remarkably small. In 
the author 8 opinion, the genus Lanthonotus is the representative of 
a distinct family, which would most closely approach the Mexican 
Helodonnidae. 

Lanthonotus homeensis is tile-red on the back, and marked with 
brown on the yellow ventral surface. Tho skin of the buck forms 
innumerable slight verruciform elevations, among which there are 
six, and in some parts eight, longitudinal rows of large tubercles, 
each of which bears a keeled scale. Tho fiat ventral scutes are 
pointed behind and slightly imbricated, The tail is roundish. — 
Anzeiger der kens, Akad, der Wm» in Wien^ July 5, 187.7. 
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XXL — Contnhutions to Micro-PaUpontologi/* — 1. On tlic Genua 
Tetradium, T)ana^ and on a British Species of the same. 
By n. Alleyne Nicholson, M.D., D,Sc., F.R*kS.E., and 
Robert Etheridoe, Jun., F.G.S. 

Genus Tetradium, Dana, 1846 
(Wilkos’« Expl. Exped. Zoophylos, p, 701). 

The genus Tetradium was founded by Prof. Dana for the 
reception of a fossil of uncertain locality in the collection of 
Yale College, New Haven ; and the following characttjrs were 
ascribed to it : — Coralla massive, consisting of four-sided 
tubes and cells, with very thin septa or parietes ; cells stellate, 
with four narrow laminae.” 

At a subsequent date. Prof. J, M. Safford described four 
species of corals from the Lower Silurian rocks, vrhich he 
referred to this genua (Amer. Journ. Sci. and Arts, ser. 2, 
vol. xxii. p. 236); and he supplemented Dana’s description with 
the following remarks : — “The tubes in the dilferent species 
vary from one quarter of a line to nearly one line in breadth ; 
they are very long, and are most frequently united throughout 
laterally, forming massive coralla, resembling more or less those 
Favontea and Chcet«te8\ sometimes, however, they are 
united in single intersecting series, as in Halyaitea oatmulata^ 
Linn. ; not unfrequently, too, the tubes are isolated, or only 
united at irregular intervals, thus forming loose fasciculated 
, coralla, resembling certain forms of Syringoporar 
Am. <fe Mag. N. Hist. Ser. 4. Vol. xx. 
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Prof. Safford further states tliat the isolated tubes arc nearly 
quadrangular, with more or loss rounded angles, and with a 
slight external longitudinal depression opposite to each of the 
four septa ; tlie walls are more or less nigose ; and increase 
is by fission of the old tubes. Only one specimen was seen in 
which tabular could be detected ; and in this they were confined 
to one end of the mass, and were distant from one another 
about twice the width of the tubes. 

The genus Tetradium is regarded by Safford as intermediate 
lictween the Favositidae and the Rugosa, the quadripartite 
character of tlie corallites placing it in the latter group. 

The late Mr. Billings (Geology of Canada, 1863, n. 139, 
fig. 71) figures and quotes Tetradium Jihratumy Safford, from 
the Birdseye, Black-River, and Trenton Limestones of Canada; 
but as no description is appended, it is difficult to form any 
opinion as to the correctness of this identification, though the 
few specimens we have from the Trenton Limestone would 
apparently bear it out. 

Lastly, one of the present writers described Tetradium 
mimiSy Safford, from the lludson-river formation of Ohio and 
(Janada, and provisionally referred a coral from the Trenton 
Limestone of Canada to T. fibratuMy Safford (Nidiolaon, 
Pal. Ohio, vol. ii. 1875, p. 222, and Rep. Pal. Ontario, 
1875, pp. 10, 28). 

The above constitute all the notices of Tetradium wliich we 
have been able to meet with, apart from mere enumerations of 
species of the genus in lists of fossils. Though the characters 
of the genus are extremely well marked, and the species are 
far from uncommon in the Lower Silurian strata of North 
America, no mention of the genus is made in the classical 
works on fossil corals by Mitne-Edwards and Haime (Pol. 
Foss, des Terr. Pal. and Brit. Foss. Corals), nor by Fromen* 
tel (Introduction k I’^tudc des Pol. Foss.). 

The remarks which we wish to make upon the genus may 
be most fitly based upon a brief description of the American 
T. miniLSy a species oi which we have had the opportunity of 
makieg a careful microscopical examination, ana which may 
be regarded as in all respects a characteristic representative 
of the genus. 


Tetradium minusy Safford. 

Tetradium minue, Safford, Amer. Joum. Sci. and Arts, ser. % voL xxU. 
p. 288; Nicholson, Palmontology of Ohio. 1875, vol. li. n. 2jS2$ 
Nicholson, (Second) Report on me Pal. of (Jntario, 1875, p. 28, 

Spec* char* Corallum massive, hemispherical, or amorphous, 
often of large size, composed of closely approximated slender 
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tubes^ which diverge from the base or from an imaginary 
axis, and which are not arranged in superimposed layers. 
Increase by lission of the old tubes. Corallites of great length 
(sometimes three inches or more), generally about a third of a 
line in diameter, Iheir shape usuaUy irregularly four- or five- 
sided. Septa varying in number from one to four, most 
commonly the latter, rarely five. TabulcB complete, mostly 
about three in the space of 1 line. Walls tnick, imper- 
forate. 



a, a small portion of a transverse section of Tetradiuyn mag- 

nified about ten diameters. The section is a transparent one ; and 
the visceral chambers of the (‘orallites, being filled up with the 
matrix, appear black, whilst the walla are composed or crystalline 
calcite; in the centre of the section is a vacant space fill^ with 
calcite (a water-canal P). portion of polished transverse section of 
same, not so highly ma^ifieo ; in this w^ction the visceral chambers 
appear as light spaces and the walls are dark, c, portion of a longi- 
tu^ai section oi the same, showing tabulm. dy portion of a trans- 
parent transverse section of Tetradium Peachiiy Nich, and Eth., jun., 
magnified about twenty diameters. Near the bottom of Uie section 
a water-canal (P) is seen cut across, e. portion of transverse section 
of the same, mai^fied still further. portion of the longitudinal 
section of the same, magnified about fifteen diameters, portion of 
the same, enlarged still lurther. 


Ohs. The large mad maesive ooraUum of this specie^at first 
eight, recalb to mind the moat bulky of the s^ies of Chcatetes^ 
itom which, however, it is at once distinguished bytheposses- 
of distinct septa. These structures are sometimes aifiicult 
make out in portions of the corallum, especially in simply 
weathered surfaces ; nor can they be readily detected in oblique 
eections of the corallites. They seem, indeed, to have been 
yery readily broken away ; and as the outer portions of tlie 
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corallites are very generally filled up with the matrix, they 
are commonly destroyed, along with the tabula^, in the exterior 
parts of the corallum. They can, however, be always readily 
detected in thin sections taken across the co/allites, provided 
these are not quite superficial and are directly transverse to the 
long axes of the tubes. The number of the septa (fig. 6), 
varies, but is most generally four; sometimes only three 
or two are present, occasionally only one, and rarely as many 
as five. In form the septa are quite short, extending only a 
vcjry small distance towards the centre of the visceral chamber, 
attenuated towards thqir inner edges, but much thickened 
towards their bases. This structure, along witR an apparent 
plication of the wall to correspond, gives to the transverse 
section of the corallites a characteristically petaloid form 
(figs, a, i), which sometimes alters to a reniform, rhomboidal, 
or trefoil figure. The walls are thick and devoid of mural 
pores, exhibiting the curious peculiarity that, as seen in trans- 
parent transverse sections, they arc composed of crystalline 
calcite instead of granular carbonate of lime as is ordinarily 
the case. Whether this is due to some secondaiy alteration 
to which the specimens have been sulnccted, or not, it is 
difficult to say ; but there is no grouncf for supposing that 
these, any more than the other fossils in the same beds, have 
suffered from any changes of a metamorphic nature. The 
corallites are very long and basaltiform, increasing by fission, 
and often showing a concentric arrangement round secondary 
centres. As a general rule, the corallites do not appear to 
pow to the same length : so that the surface of the corallum, 
instead of being uniformly rounded^ is often very uneven, in 
consequence of the unequal development of neighbouring groups 
of tub^s. It is also not uncommon for the secondaiy centres 
of development above spoken of to become tubular, wliether 
by the absorption of a central coralKte or otherwise, giving 
nse in transverse sections to approximately circular hollow 
spaces (fig. a), which become nlled up with the matrix or 
with calcitc. The tabulce (fig. c) are exceedingly well 
"developed and quite complete, averaging three or four in the 
space of 1 line. No general epitheca, so far as we have been 
able to observe, is present. The corallites, lastly, though 
closely contiguous, are not amalgamated by their walls j so 
that a rough fracture exposes the exterior of the walls, and 
not the interior of the visceral chambers. 

Form, and Ijoo. Common in the Cincinnati group of 
Waynesville, Ohio, and the Hudson-river formation of the 
river Credit and of Manitouwaning, Canada. 

Collected by, and in the cabinet of, Prof. Nicholson. 
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Characters and Affinities oj the Genus Tetradium. 

From a consideration of the characters of T, minus ^ as 
above discussed, the following diagnosis of the genus Tetradium 
may be framed : — 

Corallum massive, subhemisphcric or irregular in form, 
composed of long prismatic corallites, in close contact, but 
not amalgamated by tlieir walls, and not arranged in super- 
imposed strata in tlie typical forms. No mural pores j septa 
distinct, few in number, typically four, short, not reaching the 
centre of the visceral chamber, seeming as if formed by in- 
flections of the wall. Calices generally petaloid, as arc the 
corallites in transverse section. Tabute numerous, complete. 
Increase by fission of the old tubes. 

It will be seen from the above definition that Tetradium 
is clearly what is generally understood as a Tabulate ” 
coral, and that it is not referable to the Rugosa. Its septa, 
though quite distinct, are hardly more developed than can be 
observeef in well-preserved sncciraens of llalpsites or Syrin-^ 
gopora, or even Favosites itself, and are certainly no more so 
than in most of the Alcyonarian group of the Heliolltida3. 
Moreover the septa are quite unlike those of the Rugose corals 
in general, and, from their distinct production by inflection of 
the walls of the corallites, they assume the character of 
‘^pseudo-septa.” The quadripartite character of the tubes 
can also not be relied upon as allying the genus with the 
Rugosa, since the septa, though generally four in number, 
Vary from one to as many as five. 

Amongst the other groups of corals which have been gene- 
rally referred to the miscellaneous division of the “ Tabulata,” 
it is difficult to find one to which Tetradium could be re- 
ferred with entire propriety. From the Alcyonarian family 
of the Holiolitidas the present genus is distinguished by tlic 
fact that the corallites are all of one sixe, and there is no tubu- 
lar “ cosnenchyma.” With the Halysitidte the genus has 
some decided affinities, which are increased by Prof* Safford’s 
observation that the corallum sometimes resembles that of 
Mdlysitea or of Byringopora in form. We have not, however, 
noticed this mode of growtli in any of the specimens which 
|iave been examined by us ; and the corallum in general is 
quite similar in form to that of the massive species of Favo^ 
miUs or Chcatetes, Under any circumstances, should the genus 
^ ultimately referred to this family, it will be in the imme- 
diate neighl^urhood of Halysites itself that it must find its 
place ; and we are disposed to think that our present know- 
will perhaps allow of no better provisional arrangement. 
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From the Favositidte, at any rate, Tetradium is sharalv sepa- 
rated by the imperforate walls of its corallites ; and the only 
other group that needs consideration in this connexion is that 
of the Cheetetid®. In general form and ap{)earance there is 
the closest possible resemblance between the present genus and 
some of the massive forms of Ckmtetes or MonttcuUpora j but 
the peculiar septa of the former are quite sufficient to distin- 
guish them. The only species of Clmtetes which possess any 
structures at all comparable with the septa of Tetradium are 
C, radians j C. [Alveolites) s^tosuSy and C. [Alveolites) 
pressus. The so-called septal processes of these forms, how- 
ever, are not present in all the corallites of a given corallum, 
they are variable in number and development, and, as wc have 
elsewhere given reasons for believing, they appear rather to 
be caused by the fission of the old tubes than to be of the 
nature of septa. 

Upon the whole, therefore, it is perhaps safest to regard 
Tetradium as an ally of llalysites^ with some affinities to uhee^ 
tetesy and thus forming a connecting link between the families 
of the Halysitid® and Chcetetida. 

Tetradium Peachiiy Nich. & Eth., juii. 

Alveolites f sp,, B. Eth. jun. l^c. Boy. Phy«, Soo. Edinb. 1874-7fi, 

p. ^1. 

AmotiicH^ PeaohiL B. Eth. pun. (MB.),Coll, QeoL Survey of Scotland, 
Mus. Science ana Art, Edmb. 

Spec* char. Corallum massive, exceedingly dense and com- 
pact. composed of excessively minute^ closely approximated 
corallites, about a thirty-fifth of a line in diameter. The 
corallites have an undulating course, and are sometimes dis- 
posed in superimposed layers, or arranged concentrically round 
minor centres. Corallit^ ^ck-walied, irregularly circular 
or oval in transverse section, with a few (three or four ?) short 
septa, which are often thickened at their bases. Tabulso nu«^ 
merous and complete. Corallum perforated by irregular tub^ 
(water-canals?) from a fortieth to a fiftieth of an inch in dia- 
meter or less. 

Oba. Wc are only acquainted with this very remarkable 
coral as occurring in the pebbles of Silurian limestone whidb 
^ found in the Old Red conglomerate at Habbies Howe, 
in the Pentland Hills. That niese pebbles are of Upper- 
Silurian age cannot be doubted, as mey contain JSdhsiies 
catenularim, Heliolitesy Pha^Sy and o&er characteristic fossils 
of this peri()d, though no sinular limestone has hitherto been 
recognized in the Upper Silurian formation of Scotland. The 
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limestone pebbles are grey, pinkish, or mottled, oomposed 
largely of comminuted organic remains, or coarsely oolitic. 
The coral under consideration presents itself under the form of 
whitish or flesh-coloured masses, an inch or more in diameter, 
and of irregular shape. These masses break witli a coiichoidal 
fracture, the texture being so extraordinarily dense and com- 

i )act that examination of unprepared specimens with a hand- 
ens reveals absolutely no structure whatever, except that a 
disposition of the mass in concentric layers may lx*, seen, or 
the aperture of some of the larger canals above spoken of may 
be detected occasionally. Even polished specimens yield 
little better results, and the aid of tne microscope is necessary 
to elucidate the unprecedentedly minute structure of the skele- 
ton. The examination of thin transparent sections with the 
microscope is also attended with unusual difficulties, to some 
extent due to the infiltration of the delicate tissue with imper- 
fectly translucent calcite, but also largely caused by the fact 
that the hand-lens is unavailable in determining beforehand 
in what directions to cut slices. Hence it is a mere matter 


of chance whether sections in the desired planes can be ob- 
tained : and out of a largo number of sections we have only 
succecaed in preparing two which arc in any portion strictly 
at right angles to the long axes of the corallites. It need not, 
therefore, be a matter of surprise if we are unable to speak 
as to certain points connected with tlie structure of this coral 
with all the precision tliat might be desirable. 

Before making a microscopical examination of this coral 
we were disi^sea to think that it might turn out to be one of 
the exceedingly dense Stromatoporoids, still undescribed, whicA 
we have met with in the Upper Silurian of North America; 
but the investigation of thin sections loaves no doubt as to its 
being a genuine coral. Nor can there be much doubt as to its 
position ; for it must certainly be placed either in TeU^adium 
or in ChesteteB. The decision between these two genera rests 
outlie question as Ito the presence or absence of the septa 
characteristic of the former : and this question, owing to the 
extreme tenuity of the carallites, their dense infiltration witli 
calcite, and the difficulty of obtaining sections accurately trans- 
verse to the tubes, we have found a very hard one to determine 
with certainty. Some of our transverse sections certainly do 
tiot exhibit any septa; but these are probably more or less 
oblique, and under these circumstances the septa cannot be 
detected even in the large and typical forms of Tetradi'im, 
On the other hand, in two sections (figs, rf, e) the corallites 
not only show short and distinct septa, but also exhibit the* 
petaloia appearance so characteristic of Teiradiuvu As this 
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positive evidence is of much greater weight than the anparent 
want of septa in the otlier sections, we feel satisfied tnat we 
arc right in referring our specimens to Tetradiuniy of which 
they constitute the only recorded British species, and the most 
delicate of the hitherto described species of the genus. The 
number of septa seems to be gener^ly from three to five ; but 
it is very difficult to determine this point satisfactorily, as the 
granular walls of the minute tubes become almost uudistin- 
guishahle from the infiltrated calcite, if a higher magnifying- 
power than a one-inch objective be employed. 

In longitudinal sections the corallites are seen to have the 
form of delicate wavy tubes (figs./) .< 7 ), running parallel to 
one another, and often arranged in a succession of superposed 
layers. Tlie corallites are crossed by numerous complete 
tabulai, placed about the diameter of the tubes apart. As the 
tabulss appear to be very generally placed at the same level in 
contiguous tul)es, the longitudinal section looks under the 
microscope like a piece ot finely-woven cloth (fig./)^ and 
it is sometimes difficult to determine which of the two sets of 
intersecting lines are the walls of the corallites and which are 
the tabula3. Wludher the corallites are amalgamated by their 
walls or not, and wbat is their mode of increase, are points 
which we have been unable to decide. The diameter of the 
corallites is not absolutely uniform ; but appears to be gene- 
rally between one three-hundredth and one four-hundredth of 
an inch. Botli in longitudinal and in transverse sections, but 
especially in the latter, are observed certain peculiar canals 
(fig. d). winch have a diameter of alxiut a fiftieth of an 
inch and are placed at variable intervals. They do not ap- 
pear to take any very uniform course, though generally more 
or less parallel with the corallites, which are sometimes con- 
centrically disposed around them ; and they arc so constant in 
their occurrence that they must unquestionably belong to the 
coral. In a small section six lines long and three lines wide, 
nine of these canals are cut across ; out they are seldom as 
close-set as this. They strongly call to mina certain canals 
which are to be observed in many of the Stromatoporoids ; and 
their function can hardly be other than that 01 conveying 
water from the exterior to all parts of the dense corallum. 
They would appear, therefore, to have a merely physiological 
value. 

Specimens of Tetradiwm Pmehn were first brou^t under 
tlie notice of one of us (R. E., jun.) by Messrs. Henderaon and 
Brown (Edinb, Geol. Soc.). who collected examples at the 
diabbies Howe. The organic nature of the spheroidal masses 
was first detected by our friend Mr. C. W. Peach, A,L.S., 
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after whom we name the species. The original specimens of 
this coral, with several others obtained from the HaDbie>s-Howo 
conglomerate, having been kindly placed at the disposal of the 
above (R. E., jun.), a short note was communicated on the 
suWect to the Royal Physical Society of Edinburgh^. 

In the note in question, T, Peachti was referred to pro- 
visionally as a species of Alveolites^ with the remark, ‘‘ if it is 
an Aheolite it is even finer in texture than the very fine Car- 
boniferous species A. depreasaj Flem.” 

Form, and Loc, In pebbles of Silurian limestone contained 
in the Old Red Standstone conglomerates of Habbies Howe, 
Pentland Hills, near Edinburgh. 

Collected by, and in the cabinet of, Messrs. Brown, Hen- 
derson, and R. Etheridge, jun.; also coll. Geol. Surv. Scotl. 
Mus. Sci. and Art, Edinb., collected by Mr. J. Bennie. 


XXII. — Description of an amiarenthj rmo Bpecies of 
Lamprocolius. By D. G. Eij^iot, F.R.S.E, 

Lamprocolius glaucovireiis, 

A velvety black mark on the front extending between the 
eyes ; top of head, occiput, and back of neck light metallic 

S asB-green, which graduates into a cold dark blue upon the 
,ck. Auriculars metallic dark blue, similar to the back, but 
less brilliant, edged with coppery red. Throat and upper 
part of breast dark purplish blue, changing to dark greenish 
blue along the sides, whore it touches the grass-green of the 
nape; this greenish blue colour also extending like a band 
across the upper part of the breast, enclosing the purplish-blue 
throat entirely. Centre of lower part of the breast bright 
metallic coppery red ; abdomen and thighs cold greenish blue. 
Primaries nave the outer webs shining bluish green, inner 
webs dark brown with a greenish gloss, the tips light metallic 
grass-green. Secondaries have their basal half metallic grass- 
green like the tips of the priraarie>8, then are crossed by a con- 
spicuous broad velvety black bar ; remainder cold dark blue, 
with the exception of the inner webs of the two innermost 
secondaries, which are light metallic grass-green like the 
basal portion. The coverts are metallic green, each feather 
tipped on the outer web with a velvety black spot, forming 
two TOWS across the wing. Shoulders metallic bronzy green. 

* Ia>c cit. pp. 60 *52. 
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Axiliaries dark cold prussiaii blue. Bamp, upper and under 
tail coverts uniform shining light grass-green, witlmut any 
bluish reflections. Tail has the base bluish green^ and the 
apical portion for about an inch shining ^rass-green like the 
tail-coverts, without any purple reflections whatever ; re- 
maining portion bluish block, indistinctly barred on* edge of 
outer web with shining bluish green. Total length 12 inches, 
wing 6i|^ tail 5i, culmen tarsus IJ. 

I am indebted to M. A. Milne-Edwards for the opportunity 
of examining the bird here described, which belongs to the 
collection of the Paris Museum. Tlie only species of the 
genus it can be compared with is the Z. splendensy Vieill., 
with which it has apparently been confounded, but from 
which it differs greatly in its style of coloration as well 
as in size. The type of L, uplendena is fortunately in the 
Paris Museum, in excellent preservation, without any of 
its bright hues having faded or changed, as is proved by 
comparing it with otlier specimens of the same spcHjies in 
the galleiT, more recently obtained. The general appear- 
ance of the Z. ghzucovirens is dark blue, relieved by the 
green of the top of the head and nape and also of the 
wing-coverts and shoulders. The back, throat, breast, secon- 
daries, and tail are very differently coloured from those of 
Z. splendensj and the two sfiecies when placed side by side 
are readily distinguished from each other. To enable it to be 
more easily recognized from its ally, I give a description of 
tlie prominent di&rences as exhibitm by the two species. 


Lamprovolius glatwovirens. 

Throat and upper poi ts of breast 
dark purplish blue. • 

Under wing-coverts dark prus- 
sian blue. 

Abdomen and thighs greenish 
blue. 

Back dark blue. 

Black bar on wings without 
purple lustre. 

Upper and under tail-coverts 
uniform metallic light grass-green 
without any violet reflections. 

Rectrices bluish green at base^ 
then bluish black, and tipped with 
shining grass-green, 

Lengm 12 inches, wing (5|, tail 
culmen }, tartm 1^. 


Lamprocolius uplendem^ Vieill. 

Throat and upper pari of breast 
bright violet. 

Under wing-coverts violet^blue. 

Abdomen and thighs bluitdi vio- 
let. 

Back bright violet. 

Block bar faint, overshadowed 
by violet reflections. 

Upper and under tail-coverts 
dark violet-blue, with the tips 
bluish gieen. 

Bectriees piimle-violet, darkest 
in the centre oi the feamer, and 
tipped with piir^sh blue. 

Length inches, wing Gi, 
tail 5, culmen {, tunm 


The specimen whicli serves as the type of my description 
was sent to the Paris Museum from the QaW)n by M. 
Avincnc in 1875. 
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XXIIl. — Description of an apparently new Species ofOrtmnd- 
Hornhill By D.G. Elliot, F.E.S.E.&C. 

Bucorvus pyrrhops. 

Bill black, with an orange-coloured plate on the side of the 
maxilla near the base, as in B. ahyssinicus. Casque rises 
from base of maxilla, extends backwards over the eye, and then 
curves forward, terminating in a round opening in front, simi- 
lar to that of B, abyssinicus, but smaller* Space all around 
the eye, extending backward nearly to the occiput, bare of 
feathers, and also the skin beneath tlie feathers on the top of 
the head^ at least upon the forehead^ orange-red. Bare skin 
of the sides of the neck, beneath this orange-red colour, and 
throat dark blue ; the gular sac is orange in front, orange-red 
behind ; and this latter colour runs up lor a short distance on 
the posterior side of the blue skin of the neck. Entire jilumage 
of body lustrous black ; the primaries pure white. Irides 
pearly white. Length of bill from the angle of the mouth 17 
centims. ; height of casque 2 centims. ; height of bill without 
casque 6 centims, ; tail 29 centims. ; tarsus 14 centims. The 
bird is fully adult. 

Hob. Eegion of the Congo, West Africa. 

The specimen from which the above description is taken is 
now living in the Zoological Gardens at Eotterdam, and was 
brought to my notice by Mr. Keulemans, who, when lately in 
Holland, maae a sketch of the head, which he sent to me. I 
am indebted to tlie Directeur, Monsieur A. A* von Bemmelen, 
for permission to describe it, as well as for the measurements, 
which he kindly sent me, taken from the living bird. This 
species seems to be most nearly allied to tlie B, abysainiem ; 
Imt, besides its smaller size, it can readily be distinguished from 
that well-known bird by the totally different coloration of 
the bare skin on the head and neck. From information which 
I have received since tlic publication of the second part of my 
Monograph of the Bucerotidas, I am led to believe that there 
are probably four species at least of Ground-Hombills. Pro- 
fessor Bocage writes me, in answer to a request for informa- 
tion regarding the specimens he had received from M, Anchieta 
from Angola, that without exception (and he had examined 
more than a dozen of the birds) tliere was no trace whatever of 
the orange plate upon the miwyiHa, The coloration of the 
bare skin of the head and neck is also very different, being 
entirely yellow mixed with orange or red in the males, and 
with a small lengthened dark blue spot at the angle of the 
mandible. A female had upon the gular pouch a large sfiot 
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of blue-black. The young had the bare skin yellowish red, 
without any admixture of blue. The measurements given by 
Prof. Bocage in the P. Z. S. 1873, p, 702, show that his 
examples are larger than the B. pyrrhops. 

The four species may be distinguished as follows : — 

A. With a coloured plate at base t>f maxilla. 

a. Cajftquo curved, rounded on top, cinnilar opening 

in front, 

o’. Jiare Hkin of face and neck pru88ian blue, 

gular pouch scarlet 1. li, ahymniciM, 

b\ Imre skin of face orange-rod, of neck dark 

blue ; gular pouch orange 2. 2/. 

IJ. Without a coloured plate at base of maxilla. 

o. Ca»<|iie nearly straight on top, oval opening in 
front; all the bare skin on head and neck 
yellowish orange or rod, with a blue spot at 
base of mandible .‘hi/, yumemsis. 

b, Oascpie compressed laterally, entirely closed in 

front ; bare skin all blue ? . . 4. i?. vajffhr. 

The distribution of tlie species is somewhat as follows: — 

The B. ahyssinicus is a native of Abyssinia and Sennaar in 
Eastern Africa. B. 2 Wrhops is from the region of the Congo, 
but the extent of its disjx^rsion unknown, although it is pro- 
ble that this district may be its southern limit, as the B, 
giimeensis is found in Angola and the region nortn of Dama- 
raknd ; and, lastly, the B» caffer is met with in Damaraland 
and the Zambesi district, and the country lying to the south 
as far as the Cape. The above distribution can only be given 
as approximately coirect; for our present knowledge does not 
enable us to define the dispersion of any of the species in the 
interior of the continent, our acquaintance with most of them 
having been formed from the specimens obtained at different 
points comparatively near to tlic coast-line. 


XXIV. — On a Melobeaian Form of Foraminifdra ((^psina 
melobesioides. mihi) ; and farther Oheervations on (jarpen- 
teria monticuiaris. By H. J. Carter, F.R.S. &c. 

In my paper on the Polytremata ” (^Annals,’ 1876, val. 
xvii. p. 185, pi. xiii, figs. 18, 19) I have given a descriptioD 
and figure of a species of Foraminifera having a MeloSeria- 
like ” ^owth, with a striking resemblance to Polytrema in 
the pofygonal reticulation and foraminated interstices pre- 
sented by the surface. And in my paper On the Locality 
of Carpenteria lalaniformie " (th. 1877, vol, xix. p. 215, 
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pi. xiii. figs, 19-22) 1 have described and figured the struc- 
ture of the spheroidal ibrm of Tinoporus vesicularts^ Carp., 
stating that it was inexplicable ” to me how Dr, Carpenter 
could nave adopted ])e Montfort’s name “ Tinoporus for a 
genus whose affiniticH are with Polytrema rather than with 
Oalaartnay of which last Dt* Montfort^s Ttnoporus baculatus is 
evidently a species. We have only to place the Red- Sea 
variety, viz. Cakarina cal air, D’Orb., beside the Philippine 
Tinoporus baculatus to instantly see the gradation of torm 
between T, baculatus and (lalcarina S])en(jlert,c^fm if the sec- 
tions of 1\ baculatus, as I liavc before stated^ did not prove 
this. The spines on all the Caharina-Wke Foraminifera are 
mere prolongations of the marginal cord and septa combined, 
both of which are the same in structure, as may bo proved 
by the latter being successively develup(‘d (in front of the last- 
formed chamber) from the marginal cord. Thus the spines, 
wo doubt, possess the same kind of canal-system as that of 
Operculma, &c. ; but while in Valcarina cjilcar the marginal 
cord opposite each charnlK'r sends forth a spine, and the three 
or four last-formed chambers are visible on the basal side, as 
in Oaharma Spengleri, there are fewer and larger spines in 
Tinoporus baculatus. where, too, the three or four last-formed 
chambers arc concealed from view by surface-structure. 

Now Tinoporus msicularis, Carp., has no distinct trochoi- 
dal spire of chambers, and nothing like a marginal cord; 
hence it has no canal-systcm, nor has it, as 1 have before stated, 
the pc/culiar pseudopodial canal-system of Polytrema \ in short, 
it is nothing but a mass of cells growing exogenously in a 
laminar form from a more or less confused group in the centre, 
which has no communication with the exterior excepting 
through the foraminated plates of the respective cells. 

Henoe, to adopt the name of Tinoporus ” for a totally 
different genus ot Foraminifera like that of Tinopm^us vmew- 
laris, Carp., is a mistake, whiclj leading to confusion in- 
duces me to propose in its stead that of Oyimna,^^ whence 
we get Owsina veaicularis, Carp., with tJic splieroidal variety 
illustrated m my paper of 1877 (/. c.). 

This brings us to Oypsina melohesioidm, which is but ray 
Polytrema ^anum in a more extended form. Hitherto all the 
Foraminifera have been characterized by their individuality. 
Whole beds of Opermlina and Obbigerina respectively, ex- 
tending for many square xnilcs together, present nothing 
beyond single ana separate individuals of these two genera as 
plentiful and distinct as grains of sand ; but in Gypsina 
mehheMoidee they are all united together into a continuous 
incrustration extending over several square inches; in fact 
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my Polytrema planum^ which in name now becomes quite as 
inappropriate as Ttnoporus,^^ must also be suppressed for 
Gypaina mehheaioidsa^ since it is but a small specimen of* the 
latter, and no Polytrema at all, as the sequel will show. 

There is a very common sponge to be obtained from the 
shores of the Mauritius, which evidently belongs to my group 

Oiahitica^'^ but differs from the typical structure of the 
Psammonemata in being composed of simple fibre coated^ 
instead of cored,” with foreign bodies, M^herefore a sub- 
group will have to be formed for this and the like sponges, 
whicn might be termed SarcopsaniTnosay Be this as it 
may, this sponge is found growing on old coral detritus, 
from a point, which, increasing in size, soon divides into several 
roundish stems, each of which becomes compressed, and, again 
dividing, anastomoses with the neighbouring branches, finally 
terminating in thin, spatuliform, leafy expansions, each of 
which is surrounded by a somewhat inflated margin. The 
surface of the branches thus flattened and lacinulated is tra-- 
versed on each side by a ‘superficial vein-work or reticulation, 
which is the excretory canal-system; and the whole thus 
presents the character of the well-known Spongia othahetim of 
Solander and Ellis, whose colour, when d^ and shore-washed, 
is whitish yellow, like tliat of cream. For this sponge and 
its like I would propose the generic name of Mauricea^^^ 
and for the species M. lacinulma. 

Like many other sponges it is frc(juently more or less in- 
fested by small parasitic Bokmi^ which, ensconced in little 
round processes of sponge substance open at tlie summit, are 
supplied from the sponge itself and more or less scattered over 
its branches ; while the stems are as often beset with Polytrema^ 
PlanorhuUna^ and worm-tubes. 

It is these stems which are covered in the present instance 
with Gypaina meloleaioidea. continuously, to the extent of three 
inches from the base. There are 8-10 stems, averaging in 
their roimd part a quarter of an inch in diameter, and in meir 
flattened or compressed form above about half an inch in their 
longest diameter. The thickest part of the^ incrustation, 
which has very much the appearance of the white saccharine 
layer spread over bridecakes (hence the name Gypaina)^ but 
with a faint bluish tint like that of snow, owing to the crys- 
talline transpar^cy of its cell-structure, is about one foi^- 
eighth of an inch ; and the number of layers of which this is 
composed varies from ten to twen^. I need not go into the 
minute structure of Oy^na mahbaaioidea^ which is precisely 
the same as that of Polytrema planum and the spheroidal 
variety of Tinopm*m veaicularia^ to which I have eluded*— 
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excepting that the aperture pointed out conjecturally in the 
former belonged to another animal^ as no such thing exists 
in the specimen of Oypsina melohesioidea under consideration, 
where the cavities o^ the cells are, as usual, lined by sarcode 
(assuming a dark brown colour when dry), but communicate 
with the exterior in no other wapr than that mentioned, viz. 
through the foraininated j>lates ot the cells. 

In its mode of extension Gypatna melobesioides is veiy 
like Meloheaia UcfienoideSy spreading under a thallaceous 
form with a thin margin ; but it is easily dlstinguislie<l from 
Meloheaia by the closed cells of the latter, and especially by 
the conceptaclea, if tlicrc arc any present. It is also, in ap- 
pearance, vo^ like tlie white crust of a Ooryoniaj from which 
it is also easily distinguished by the latter being composed of 
the usual form of spino-tubercufated spicule. 

Thus we have at last come upon a thallophytic species of 
Foraminifera, wliose cells being forarainated instead of closed 
points out the usual distinction between animals and plants, 
while, like many other lower animals, it still presents a plant- 
like form. Where are we to look for the single nucleus ” 
liere ? 

There is a fossil variety of Oypstna from the Miocene of 
Jamaica, of which specimens have been submitted to me for 
examination by Mr. H. B. Brady, who, following Dr. Car- 
penter’s nomenclature, has called it Tin<morm piVam” 
(Survey Mem. Geol. Jamaica, pt. iL West-Indian Survey, 

f >. 334). This does not appear to differ in any way from the 
iving spheroidal variety except in its greater size, the largest 
sent being just one sixth of an inch in diameter. 


Carpenteria monticularis. 

With reference to my communication On the Branched 
Form of the Apertural Prolongation from the Summit of 
Carpenteria monticularis^^ (^Annals,’ 1877, voh xx. p. 68), 
I might further observe that SqtiamuUna scapula and its 
variety romosa (‘Annals,’ 1870, vol. v, p. 309, pi. iv., & 
p. 389) appear to me to be the arenaceous representatives 
of the Carpenterice. Like Carpenteria they have a multilo- 
cular conical base, each utricle of which opens at the summit 
into a common: tUTO, that is prolonged upwards into a single or 
branched form, according to the s^ies ; while the extremities 
of Ihe branches are beset with projecting spicules, pincushion- 
like, which are often simulated by the accumulation of spicules 
in the free ends of the branches botli of Carpenteria and 
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Polytrema. For Oculina rosea^ in the pai}er first mentioned, 
reaa Sfylaster smguinem. 

I have also lately found pieces of coral -detritus rock both 
from Jamaica and the Mauritius, almost covered with fragments 
of Polytrema miniaemm and Carpenteria utricularwj mixed 
together indiscriminately, thus presenting respectively in their 
broken suimuils a very similar appearance, especially where 
each utricle of the Carpenteria (which is often the case) ap- 
f>ears to have been provided with its own branched tubular 
prolongation. 


XXV, — On a Fossil Species of Sarcohexactinellid Spmge 
allied to Ilyalonema. By H. J. Carter, F.R.S. &c. 

About the 23rd of June last I had the pleasure to receive 
from Mr. James Thomson^ F.(x.S. &c., of Glasgow, for deli- 
neation and description, it thought desirable, a box of fossils 
from the Carboniterous rocks ol Scotland, which “ for many 
years ” Mr. Thomson had regarded as belonging to the 
sponges ; and among tliese is a fragment of rock faring 4-5 
inches of the anchoring lash of spicules respectively of two 
specimens of apparently the same sarcohexactinellid sponge, 
which Mr. Thomson views provisionally as having belonged 
to a Hyalonemay Besides these there are other specimens 
of this kind mixed up with sexradiate spicules of various forms; 
but particularly a fragment where some of these spicules? are 
evidently nearly in situ^ which leaves no doubt in my mind 
that this was a portion of the body of a sarcohexactinellid 
sponge. 

1 had, through the great kindness of Dr. J. Millar, become 
possessed, about a year since, of some of these hexactinellid 
spicules, as well as fragments of the linear spicules, which I 
now find to liave come from anchoring ones similar to thojpe 
of the ‘Gash’’ just mentioned : and these were of the same 
kind as those exhibited before the British Association at Glas- 
gow last year, where they were called Acanthaspongia 
SmithUy 

The name of Acanthaspongia ailuriemis was proposed by 
M‘Coy for the fossil remains of a sponge in the collection of 
Mr. II, GriflSthjF.G.S., obtained from the sandstone of Cong, 
county Galway ; and the specimen j[for there is no figure of 
it) is described (‘ Synopsis of the Silurian Foss, of Ireland/ 
p. 67, 1846) as consisting of “ a lengthened oval mass, about 
two inches long and three fourths of an inch wide, of crowded 
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apicules, varying in length from two lines to more than half 
an inch,’* resembling the letter X in shape, four of the rays 
being always very distinct and disposed in that form ; but 
[the author continues] there also seems to have certainly been 
one similar ray extending upwards and another downwards 
from the centre, considering the other four horizontal ; the 
rays are round and tapering, smooth and apparently hollow.” 

Hence there is notning more to be learnt from this descrip- 
tioi^than that the fossil was part of a hexactinellid sponge ; 
while among the specimens sent me formerly by Dr. J. Millar, 
and lately by Mr. Tliomson, there are the hexactinellid spicules 

i ff the body in sitii, the long, linear anchoring spicules, in at 
east three specimens of the “ lash ” or glass cord,” in eitUy 
and fragments of the fluked ends of the anchoring spicules of 
the same lash ” probably, but neparate \ so that in these 
we have distinctly all the skeleton-spicules that a hyalonema- 
tous sponge could present, excepting the flesh-spicules, which 
we do not expect to find here any more than in any other fossil 
sponge, they, from their extreme minuteness, not being able to 
survive the effects of fossilization. At the same time it is 
hardly to be conceived that, if one species of sarcohexacti- 
nellid sponges existed at this period and in this locality, there 
were not more ; ami therefore the difficulty will be to put 
those spicules together which originally belonged to the same 
species. 

Thus we have the undoubted discovery of the fossilized 
remains of a sarcohexactinellid sponge like Ilyahnema from 
the Carboniferous limestone of “ Uunninghambcdland, Dairy, 
Ayrshire,” stated by Mr. Thomson to come from the upper 
thin bed of limestone which is usually found in the upper 
sections of our lowest Carboniferous Limestone.” 

It is probable that both the Acanthaspongia of M^Coy, de- 
scribed in 184^h and the Protoapongia of Salter, figured and 
described in 1864. were also the remains of sarcohexactinellid 
sponges j while those of the vitreohexactinelHds have long 
since bel^ known, although only just now, in the striking 
illustrations of Prof, K. A, Zittcl, of Munich, and Mr, W. tf, 
Sollas, of our own country, together with their descriptions 
^spectiyely, brought before the public in the most elaborate, 
impressive, and satisfactory manner ; but not until now, to 
my knowledge, have the fossilized remains of a sarcohexacti- 
nellid sponge been thus indisputably proved to exist, and that, 
At a period far antecedent to any of the remains of the 
vitreohexactinellids hitherto described. 

At first, when Dr. Millar kindly sent me the hexacti- 
nellid spicules,” they appeared to me, in form and size, to be 
Ann. <b Mag. N.HUt. Ser.4. Vol.xx.. . 12 
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•o tmlike any of the present day with wiiich I am acquainted, 
that I could only liken them to calcareous forms of the arena^ 
ceous Foraminifer called Astrorhiza, But on receiving more 
<tf these snieules, together with their associates (chiefly the 
remains of eiicrinitic stems), I thought that they might be the 

r jdicellarisft of some unknown fossil Echiuoaerm. Finally 
yielded to an acknowledged authority, wlio stated that there 
was nothing among the Echinodermata, living or fossil, to be 
eonupared to them ; and then I came to the conclusion tha| we 
should never know any thing more satisfactory about them 
until they had been found in connexion with the organism 
to which they originally Wonged, when the receipt of Mr^ 
J. Thomson’s specimens decided the matter in the way above 
stated, I must observe that Dr. Millar throughout kept 
to the view that they were the remains of a hyalonematous 
Sponge, as has now been proved. 

Pending my being aole to delineate and describe Mr. 
Thomson^ interesting specimens, among which there are the 
remains too of another sj^ngc, apparently of a different kind, 
I think it right to make tliis communication. 


XXVI . — Description of a new o/*Batrachostorau8jfl*ofn 

Central Borneo. By Dr. F. BKt5(K^EMANN. 

Baircuihoatomus adspersus. 

Bill sti’ongly vaulted ; hair feathers of the lores well dev^ 
loped, curved and remarkably rigid : forehead with a <^napi- 
cuous tuft of recurved hair feathers almost as in B, crinijrons : 
wings compai'atively long and pointed ; fourth quill longest ; 
fifth, sixth, third, and seventh successively a trifle shorter; 
second much shorter, slightly surpassed by the eighth ; fimt 
nearly one inch shorter than the second: tail elongate, its 
feathers narrow, shortly pointed, rather obtuse at the top, the 
outermost pair reaching only to one third of the whole length ; 
the next pair twice as long as the first ; the following pairs 
forming the roimded apex: toes bng, slender; nails weak| 
feebly curved. 

Above pale greyish brown, inclining to rufous on the gmatter 
wing-coverts and rump, everywhere most densely covered 
with delicate, irregular, transverse markings of a brownish 
black colour. Each of the feathers of the upper head, neck, 
and back with a small buffy-whitc terminal spot, and before it 
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with a blackish triangular one. Scapularies white, sligiitly 
washed with fulvous, and marked with scarce, blackish, irre- 

S ilar lines formed by narrow bars and edgings of the feathers. 

uills dark greyish brown, their outer webs pale buff, marked 
with distant rufous bars, the latter being boraered with brown. 
Tertiaries and tail-feathers pale sand-colour, transversely 
mottled with dark brown. Tail with eight transverse sub- 
triangular bars of a more rufous ground-colour, which are in 
markings and extension equal to the paler interspaces and 
separated from these by a narrow dark orown border. Hair 
featiiers of the head blackish. Lores and eyebrows almost 
uniform pale buff. Throat with a large buffy-white spot 
showing some brown markings. Fore neck coloured like the 
back; rest of undersurface pale buff, Bparingly vai legated 
with brown. Under wing-coverts brown, mottled with Imff ; 
axillaries bufty white ; under surface of quills and tail- 
feathers similar in its markings to the upper surface, but much 
paler and more greyish. Bill, feet, and nails light horn- 
colour. 

Total lengtli about 250 milHms. ; length of wing 132 
millims., of tail 143, of bill 20; width of bill at the gape 
35 ; length of tarsus 15, of middle toe 15. 

Hob, Moeara Teweh, interior of S.E. Borneo. The speci- 
men above described was collected by Dr. George Fischer, 
who presented it to the Darmstadt museum. In a former 
paper on Bornean ornithology (Abb. Ver. Brem. v. p. 456) I 
nave referred it doubtfully to B, stellatiisj' Salvad. {B. 
siictopterus^ Cab. & Heine). The latter species having since 
been found in the same locality by Dr. Fisclier and submitted 
to me for examination, I at once discovered that identification 
to be q^uite erroneous ; for although the bird is almost of the 
aame size stictop^rus mA. B.javanensia (Horsfi), it is 
at first glance distinguished from them by its greyish, mottled, 
really oaprimulgine plumage, and also b^ structural details. 
The true B. stdlatm (Gould) is, according to the original 
description, quite different from either of these species. 

Besides E, ad^ersMs and B. stict^terua^ Dr. Fischer has 
also obtained the large jB. auritm (Vig.) at Moeara Teweh. 
To the latter species the Pbdargm Vince^ndoni (Jacq. &Pttch,), 
established on a specimen from Banjermassing, is perhaps 
referable, although the description does not perfectly agree 
with Vigors’s bird. 
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XXVII . — On the Distribution of Birds in North Russia * — 
Part III. On the Longitudinal DistrUndion of the Birds of 
the Southern Division {between N, am/58®~6(P M), 
and a Comparison of the Faunas of the Two DIVISIONS j 
with Summaries, By J. A. Harvik BrOWN, F.Z.S.j 
M ember of the British Ornithologists’ Union. 

In the last part of this paper (^Annals/ July 1877, p. 1) I 
have treated of the (bstrmution of species recorded by authors 
in the Northern Division. I now propose to work out, 
as far as my materials permit, and upon the same plan,* the 
distribution of the species recorded in the Southern Divi- 
sion. 

The Southern Division, as I have before indicated [l,c, 
p. 2), is that portion of North Russia south of N. lat, 
extending to 60'’ N. lat, in the S.W., to the southern boun- 
dary of the Vologda Government, or about 59® N. lat., 
in the S.C., and including part ot the Perm Government, 
south to 58® N. lat. and east to its eastern boundary in Asia, 
ill the S.E. 1 have found this southern boundary the most 
convenient in consulting the various records of authors. It 
would doubtless have made it more regular in appearance to 
have included the Government of Novgorod and tne northern 
half of that of Viatka : but at present the materials to which 
I have access do not admit of my doing so. Moreover, if we 
consult the map lately issued in Mr. Mackenzie Wallace’s work 
on Russia, vol. ii.^, which shows the Zones of Vegetation,” 
it will, I think, be acknowledged that Novgorod will more 
naturally come to be entered in comparing a more southerly 
belt of land. Should it, however, be considered by any as 
belonging naturally to my SOUTHERN Division, the records 
can at any time be added when the xnateriib are forth- 
coming. 

Whm Dr. A. Brandt has completed a list of the books and 
paiiers treating of the fauna of Russia, upon which, he in- 
forms me, he is engaged, the materials, I have no doubt, 
will become more accessible them they are at present, ana 
the minutiaa of distribution will be more easily worked out. 

I propose to subdivide this Division in a similar way to 
that adopted for the Northern Division, viz. into Three 
Districts^ which I proceed to name and d^nc as follows : — 

'S < Riiiusifl/ Cawoll, Pettw, and Oalpin : London, 1876.* 
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let. I'he S,W. District of the SOUTHERN DIVISION. ” — 
Included between 30 ° and 40° E. long, (and between GO® find 
64® 30' N. lat.). includes, in me W'est, Viborg in Fin- 

land and tlui lake-districts of Oriegk and Ladoga, and, for con- 
venience, the whole of the Olonetz Govenimcnt with a portion 
of the Archangel Government. 

2nd. 77ie S,C, Southern Division.” — In- 

cluded between 40® and 50® E. long, (and between 64° 30' N. 
lat. in the north, and the southern boundary of the Vologda 
Goveniment, about 59" N. lat., in the south). This includes 
the main portion of tlie water-system of the Dvina south of 
Cholmogory and the u})per valley of the Mezdn. 

3rd. “ The S,E. District efthe Southern DivrsiON.” — In- 
cluded between 50° E. long, and the eastern boundary of the 
Perm Government, 60°~65° E. long, (and b(*tween 58® and 
64° 30' N. lat.). This includes the remaining portion of the 
Vologda Government eastward to the Ural, a part of the 
Archangel Government^ and part of Perm — in other words, 
may be held as including the head-waters of the Pctchora 
and Dvina rivers, and the sources of the Kama flowing south- 
wards. 

As with the Northern Division, I have tabulated the 
records of the authors who have treated of the birds of the 
Southern Division ; and I give below a list of these with 
the titles of their papers*, indicating the extent of the authors’ 
field-work, or the districts in connexion with which they have 
written^ by capital letters (S.W., S.C., or S.E.) affixed to 
the notice of each. 

In addition, in a second Table, I propose to institute a com- 
parison between the faunas of the two Divisions as far as 
recorded, thus showing a general outline of latitudinal as well 
as longitudinal distnbution. 

The croBS-rcfcrenccs by numbers between the following 
list and the Table, and vice versdj are continuous from the 
former ^ List of Authorities ’ for tlie Northern Division ; 
but authorities who have treatei of the birds of both Divi- 
sions retain the original numbers as given in the former list. 
Thus the newly added authorities for tne Southern Division 
are numbered from 19 onward. 

* I entered the records in the Tables rather in the order in which I 
was able to consult the authors than in strict chronological order ; but this 
is perhaps of minor importance. 
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SOUTHERN DIVISION. 

List of Authoks, &c. " 

3. Blasitts (orifpnal No. 3, Part II., * Annals/ July 1877, p. 4). 

Notices of some of the birds met with in his travels are 
given ; but I have not considered it necessary to refer directly 
to his work in tlie Tables. 

4. Lilijkborg (or. No. 4, L c. p, 4). 

5. Hoffmajc-Brandt (or. No. 5, 1 , c. p. 4). 

In most (‘.ases the exact number of specimens obtained of 
each species is mentioned in this pay)er ; but tis these do not 
necessarily indicate the comparative scarcity or commonness 
of the species, I have not reproduced these minute statements 
in every case. 

8. Mkvtss (or. No. 8 , l.c, p. 5), 

11. PALMitN (or. No. 1 1, c. p. 6). 

Under this heading 1 quote, however, the more recent and 
fuller piimor also which is mentioned under the author^s name 
in Part II. (/. o. p. 6, note). Both of his works in this con* 
nexion, however, have been referred to throughout and come 
under No. 11*. 


19, 

1856. Mrjakoff, A. ** Catalogue des oiseaux observes dans le 

gouvomement de Wologda.*’ (Bull. Boo. Imp. Nat. Mosc. xxix. 

1866, pp. 626-635.) 8.C. 

A list of 148 species, along with short notes on some of 
them, from observations made for the most part in the districts 
of Wologda, Gresoviets, Kadnikov, Welsk, and part of that 
of Totma, in ilie south of the govemment. 

^ Also Kesifler, ^ Material till Kannedom om Onegasjdn och Olenets* 
kiska gouvenimentets hufvudsakHgen i zoologiakt honseende,” St Petem* 
burgh, 1868 (the oiwaal in Bussian). 

KossleFg records 1 have not been able to insert Peihaps some one 
aCQiiainted with the Russian langua^ wi& kindly supply these. 

1 am informed, however, by ^ot J. A. Palm^ that the dlstriots in 
questioii (in the neighbourhood of the Bwir tiver and between luakos 
Onega and Ladoga) Imve been very fully worked by EUst Biohard 
Bievere of Helsingfors, in 1676, and also the Wig lake and district in 
1876 ; and I understand from Herr Sievera that he intends to publish the 
tetulti Y)f his investigations this autumn (1877). Later, I propose to olGeit 
an Appendix to this paper, bring^ the data for the two Divisloiia up to 
date. It will not be in tabular form j but the data will be easily tmus* 
ferred to my original papers* by those who possess copies. 
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20 . 

1871. Gokbel, H. “.Jline Koise von Petersburg nach Archangelsk 
iiber IVer, Jaroslav, Vologda und TJstjug vom 8. Mai bis 1. 
Juui 1864.’’ (Journal fiir Ornithologio,’ 1871, pp. 20-27.) S.C. 

88 species are noted from tJie S.C. District (some, however, 
of doubtful record), besides others from the Archangel dis- 
trict^. 

21 . 

186f3. Zbhbknneb, Dr. Carl. “ Erdkunde des Gouvernemonts Perm.” 
(Fumf. Absct.-VogoL &c. Seite 309-.310.) 8.E. 

Some 26 species are mentioned, besides domestic species, 
from localities within our limits, and notes on them given. 

22 . 

1870. Sabaraeff, lusoi^roA. “ Proavaritelnoi Oacherk FaunoV Pos- 
vonoschnoech Hrednxago Oorala.” (Bull. Mohc. xlii. 1870, pp. 
185-197.) 8.E. 

From a translation of the above paper on the avifauna of 
the Ural, by Mr. F. C. Craemers, and obligingly put at mjr 
disposal by Seebohm, just before his departure for the Yenesei, 
March 1, 1877, 1 am able to fill up the list of species in the 

S.E. 

SabanitefF mentions 176 species as occurring at localities 
within our limits, besides 24 others which very possibly may 
occur also, though at present they are only rccordea from 
localities close to our southern boundary in Perm, or have been 
recorded from our Northern Division. 


23. 

1875. Meves, W. Brutpliitze seltener eiiropaischen Vogel.” (Jour- 
nal fiir Dm. 1875, pp. 428~434t.) 

Eefcrcnces are made in this paper to occurrences of species 
in the Northern Division of Uussia, as well as in the Ural 

♦ Vids al»o No. 10 of original Iwt for another paper by Horr Goebol, 
relating to the earae journey after reaching Arclian^L 
t Dr. Moves of Stockhoun informe me that he has ready for publica- 
tion a detailiMi account of his journey to the Sfuith-eRstom Ural, which, 
when published, will doubtless clear up many points which I am obliged 
to leave doubtful in this pjjwr* His researches, however, scarcely include 
any part of our Southern Division, having more direct reference U) those 
portions between 57^ and 65® N. lat. 



184 


Mr. J. A. Ilarvie Brown on the 


south of Perm, and on the Kama river, and will prove useful 
in studying the distribution of species in the east of Russia in 
Europe*, 

The following Tables are ffiven to show : — Ist, the faunas, 
as far as at present recordea, of the three districts of the 
SouTHKKN Division ; and, 2nd, that of the Northern Divi- 
sion as compared with that of the Southern Division. This 
latter must be considered in its present state as somewhat arbi- 
trary, and cannot be held to dearly represent the faunal relations 
of the two Divisions : nor can we (expect to institute an exact 
and faithful comjiarison until our knowledge of the faunas of 
the terrcb incognitm of these Divisions becomes more com- 
plete. n 

In Table I., as with the Northern Division, I have given 
a place to every record, whether fully authentic or not; and 
later 1 liave treated of the doubtful records and rare occur- 
rences in notes ^ to which references arc given in the Tables. 
Under these notes, also, will be found references to Table II. 

In Table II., in cases where I have considered the data 
insufficient to generalize from, as regards the ascertained faunal 
value of the species throughout the Divisions, I have, in some 
cases, only entered the symbol for simple presence, ’ and in 
other cases, where required for further elucidation, the addi- 
tional symbols for locally” (©) and ‘‘ generally distributed ” 
(o). iTurther exploration in the un worked parts of the Divi- 
sions will help UB to arrive at more accurate and minute re- 
gistration in this comparison than is at present attainable. 

The Seasonal Distribution in Table II. is shown as far as 
I have data. Where I have no data, or where doubt occurs, 
I omit it [vide Symbols). 

♦ Besides the above, the following papers should he mentioned as 
bearing upon our subject. Where necessary I have referred to these in 
footnotes. 

Omeral sutgect, 

1874. PALMfiN, Prof, J. A. Cm foglarnes flyttningsvager. Helsingfors. 
1876. luKM. ‘Ueber die Zu^traseeu der Vo^l von J. A. Palmdn, Do* 
cent der Zoolome an der Universitat Helsingfors. Mit einer lithogra- 
phirten Tafel. Leipzig : Engelmann, 1876. ( Vuh also ‘ Nature,’ 1877, 
p. 465.) 

1856. Middendoiiff, von. ‘ Die Isenipteseii Husslands,’ &c. Petersburg. 
1868. SabanAbff, L. Materialoidua Faunoi Jaroslavski gubemi.” (Buu. 
Soc. Imp. Nat. Mosc. 1808, pp. 2^-279, 487-^524, and tol. xH. pp. 
202-246, 88;i-405.) 

1870. Fischer, von. Die Vogel dos St. Petersburger Gouvemement.’’ 
(Der ZooL Garten, von Dr. F. C. NoU, Bd. x. S. 880, and Bd. xi. 
S, 844.) 
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Explanation of the Symhok and Arrangement m the foUomng Tabke, 

Insufficient data, or unrocordod, or ascertained absence, a space left 
blank. Pres^mt, | . Rare, d** Common, ||. Very common, ff. 
Very abundant, J:J. Once, twice, or thrico seen, and added to the 
fauna without doubt, </, |^, j^. Generally distributed, o. Locally 
distributed, ©. Hporadical, m^cidental, ♦. Kosidniit, B. Summer visi- 
tant, s. Mirant, passing northwards in spring, y\ . Migrant, passing 
southwards in autumn, V • Winter, w. 

Species which are of extremely doubtful occurrence in any part of the 
North of Russia (which can scarcely be admitted at all to the fauna) 
have their names enclosed in brackets and are not numbered (example, 
Ealco saceTy in Table). Those spudes which were tlius enclosed in 
the last part of this paper as of extremely doubtful occurrence in the 
Nobtiibbn Division, but whicli can distinctly be admitU^d to the fauna 
of the iSouTiiKBN Division haee thehracketeremooedy and become entitled 
to a number preceding them (vide Totanne HagnatiUsy in Table). Ah in 
Part TI.’ the number of the authority who gives a doubtful record (fur 
the SouTHRBN DmsiON) is also enclosed in brockets, thus (20). 

In the Reference to Authorities ’’ column, I have also thought it ad- 
visable to use squart) brackets iip<')n occasions, especially round Sabanaed’a 
No. 22, thus [22]. This indicates the probable or possible occurrence of 
certain species within the limits of the Houthkbn Di^mbion, according 
to authors* showing, which species are known to occiu* close to our 
southern boundary, or wliich are known to have occurred north of our 
northern boundary. As this cannot, however, admit them to positive 
record, I do not give them pla(!e in the district columns. In other words, 
the square brackets simply indicate such species as may still he expetited 
to occur in the Houtukiin Division, 

lu the column for the consecutive numbers which precede the names of 
the species : — 

Komau (or ordinary thin) type distinguishes such species ns are common 
to the two Divisions ; and with these are included such oh have certainly 
oocurted in one or other Division (htU in which it etill 

Cliureiidcni (or thick) type is used to distinguish the 8j)ecies which occur 
in the Nobthkbn Division, but not in the Houthkhn. 

Old-cut type (c, p. 3) is used to distinguish those which occur in the 
SoirrHEBN Division, but not in the Nobthkhn. Doubtful records are 
not taken ndtioe of in these distinctions. 

And, aa already explained, such species as totally rejected have no 
number printed before them. 

^ For a list of these, vide Summaries, ta/rd, page 2()1. 
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Tables shoming (1) Distribution of the Fauna in the three Districts of th e SOUTHERN DIVISION (Table I.), 
(2)CbmporMon Kaunas o/#A« NORTHERN amf SOUTHERN DIVISIONS (Table II.). 
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13 * 


chry^aHuSy at Bogoslafisk, under name AquUa nobiUs (see note 1, oba.). 
Mtiyus ieUnus^ vide notes on this speciee in Northern Diyision. 

€ttus (22), ‘^probably ranges as fej north as 69° N. lat. in 8.E. 

Pieut teu43omku» [23], refers really to P. eirri», Pall., junior notes). 
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ktsdnuif (L-)* Schrenck’s record at Archangel doubted by Midd. {op. cit. p. 1048, footnote), 
at Sendersoni was the secies obtained by 8f>banaeff {auct. Dresser, %n IU.\ 

9ror€0tUuSf VsH.t^I^yuopneusfe MiddendorfU^ Meve3,=^^/rM eoronaUtf Midd., and coronata, Radde. 
<snas at (Mega Sea, au^. Kessler {vide note). 
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B. Summary up to date for Southern Division 

We have in the whole of the Southern Division of North 
Russia records of 242 species. Of these there are three of very 
doubtful nature^ which aic distinguished in the column for the 
Southern Division in Table II. by being enclosed in brackets, 
and nine more, which must be consideied more or less doubt- 
ful also. 'J"hi8 leaves records of 230 species, whu h may for 
present jiurposea be classed as authentic. ^J’hese records 
(authentic and doubtful) are distributed in the three districts 
as follows : — 


(N B Spaces are loft in the columns for future sumiuanes.) 
SouTHKiiN Division. 



C. Summary for whole op North Russia. 

In North Russia, north of the boundaries defined we 
have total records of 290 species. Of these there fall to be 
deducted Of species of more or less doubtful nature. This 
leaves records of 281 species, which may be considered 
authentic. These 281 authentic records are distributed in the 
Divisions as follows ; — 

♦ For Summary A, see Part IL L e, p. 28. 

t Vi*. jaUvw tetinusy Fako «£i<w, Athme noetm^ Pmtmfola rubico/at 
ZocfisUlta eerthioila^ PhyllotcopM mgketm^ Coiffmhm ghekdkf Acfoeoj^th 
lu9 palu$tn8^ and JSfnbertm pahporfns. 
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Total in North Hussia^ 281. 

Nort/hern Division .... 2ii0 | Southern Division 23(). 



In North, 

In South, 

Uncertain in 

Found in botJi. 

not in S<.)Uth. 

md in Noith. 

which Division, 

177 I 

48 

54 

2* 


Noms AND CklTK I8MS OF DOITHTFIIL KK(JOnDS IN PART III. 

(J) AqrtUa clcmga^ Pall. No. 3 in Tables. 

Barelj^ readies (hP N., as Habaniic’ff (22) f that it 

18 not found further north than Bogoslaffsk, which is just 
under the GOth parallel. In the S.VV. District we have record 
of one sjiccimen shot in September 1871, at Osdita, on the 
Onega Sea, aud which is now in the IJniveraity Museum, St. 
Petersburg, where it was seen by Moves (23, p. 433). 

Obs. — Aqiiila fiohiliHy Pall., perhaps occurs at Bogoslaffsk 
{vide No. 22, Sabauaeff). Both forms {A, nobilis^ Pall., and 
A, ckrysa'efusj L., = fdraj) arc incUuhid in Siibanaeff’s 
list — tlie former, however, recorded from a more northerly' 
locality (Pavcla) than the latter. I have not considered it 
necessary, however, to separate them. For further remarks 
on the (liiferent forms of A, chrysaetus^ L., vide Dresser’s 

Notes on Sevortzoff’s ‘Fauna of Turkestan’” (‘Ibis,’ 
1875, p, 99). 

(2) Pandion haJiaBus (L.). No. 5 in Tables. 

This species is recorded by Mejakoff (19) as very com- 
mon in the neighbourhood of Lake Koubenskoie, but rather 
rare in the northern districts. Meves found it between 
Ladoga and Archangel ; Alston and I found a nest at Arch- 
an^el (‘ Ibis,’ 1873) ; and Seebohm and 1 found it at Haba- 
riki, on the Petchora. It is, according to Mejakoff, only a 
summer visitant even in the south of Vologda. 

(3) Buteo lagopus^ Briinn. No. 8 in Tables. 

Sabanileff says, quoting IIoffmari-Brandt, “ Further to 
the north [than the Eicaterineburg district, J. A. H. B.] it again 

• Vi*. Amo otuHf Emherwa melamicephala. There are soveral others 
which ought, perhaps, to be classed with these, su<;h as Mitnantopua 
eamUdHif Avocetta reairviro^tra, and a few more. Such can be deducted 
from the number in column 1 (in above summary) and added to thoee in 
column 4. 

t The numbers here and elsewhere in these notes refer t6 the << List 
of Authorities,” as in the Tables, 

Ann. & Mag. N, Hist Ser, 4. VoL xx. 


14 
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reappears in the Ural Mountains.” I find, however, no posi- 
tive record of it in our Southern Division, Hoffman’s record 
at)plying to bt'tween and 67 ’ N. lat. Saban^eft^’s record is 
therefore only given in tlie column of lleftTence to Autho*- 
ritics,” and is enclosed in square brackets [22]. Von Biut 
(B ull. Ac. Sc. N. St. IVtersb. t. iii. no, 22) records it even as 
far north as Kostin Schar (71^® N. lat.) ; but Middendorff con- 
siders this doubtful (No. I, p, 20] , footnote). Se(‘bohm and 
T found it, however, on the Petchora up to 66° 13' N. lat. 
(No. 13, and vide Pait 1., ‘Annals,’ April 1877, p. 283). 

(4) Pernis apivorus (L.). No. 9 in Tables. 

Lilljeborg (4) records it as common in all the woods from 
Ladcinapole to the Dvina ; Meves (8) saw a solitary example 
at Schlusselburg ; but it is not included at all by Mejakoff in 
his list (19). 

Obs. — Milmisictin'uh^ Savig. Sabantieff (22) states that he 
has seen several “ red kites ’’ amongst hundreds of Mihms 
ater flying towards some dead animfius in the Kaslinsk Ural 
(further to the S.E. of our limits). Read also notes on this 
species in l^art II. 

(/>) Falco tinnunculus^ L. No. 18 in Tables, 

Its northernmost range would apjiear to be just within our 
limits in the S.E. District. Sabaiuieff (22) tells us that it 
increases in numbers towards the south from that latitude. 
Dr. liadakoff (‘ Hand-Atlas der gcogr. Ausbreitung,’ Falco 
tinnvnculas ; vide Part II. of this paper, ‘Annals,’ July 1877, 
p. 8) marks its distribution north to Bogoslaffsk^. 


(6) Accipiter nism (L,). No. 20 in Tables. 

This species is recorded by Mdakoff as rarely seen in the 
south of Vologda, and then only at tlie commencement of 
winter. These are probably birds migrating southwards ftom 
more northerly localities, where, however, as far as at present 
known, they are for from common hide Part II., ‘ Annals,’ 
July 1877, p. 10), very few records being given of their 
occurrence to the northward. 

* Regarding its distribution in the north of Eurap© and Aaia vide Midr 
dondorft (‘Die Th. 8ib.' p. 1028, footnote 3), quoting from ‘Nauman- 
nia,* 1854, n. 67, where it is ertated that F. tinmmouhu goes to the neigh- 
bourhood of the ^ Eismeer ’ in Siberia as in Burrn^. Br. EadakoiT shows 
this in his map of the species in Norway and in Iwth Siberia. 
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(7) Circus cpruginosus (L.). No. 22 in l''ables. 

Goebel (10) includes this amongst those seen (?) at or near 
Archangel : and Meves (8) observed it both near Archangel 
(vide Part II. notes, ^Annals,’ July 1877, p. 18) and at Ptino- 
Ostrov, in Ladoga Sea. 

(8) PictLs minor ^ L. No. 37 in Tables. 

Sabaniieff (22) says of this species that it does not apparently 
go so far north as major and P. leuconoim in the Ural, nor 
docs he consider it so common there as tliese other species. 
Heebohm and I, however, found it common on the Lower 
Petchora as far north as Viski (67 ’ 15' N.), to the exclusion of 
other species of Woodpecker [vide Part L, ^ Annals,’ April 
1877, p. 284). 

Obs . — Ficus leuconotiis, L., Ficus cirris^ Pall. (Sundev.), 
with unspotted white underside, and the under tail-coverts 
suffused with pale rt‘d, was found not commonly in the Ural 
by Meves (No. 23, p. 432). We have, liowcver, no distinct 
authority to admit this form into our jnesent district, Ilerr 
Meves not having been so far north in Perm *. The state- 
ment in Meves’s paper [23], that he found’ typical P. leuconotus 
in S.E. Russia, is a mistake, owing to a misprint for N.W. 
Russia (Meves, in lit. April 1877). 

(9) Ymix torquilla^ L. No. 41 in Tables. 

The only record I am at present able to find for the S.W. 
is the one given by Meve^ as shot at Cholmogory ; but as this 
comes to be included in the N. Division, 1 mark it with a 
queiy here. Mejakoff records it as rather rare in the south 
of Vologda, in the S.C. District, having only shot two speci- 
mens. 

(10) Sturnus vul^aris^ L. No. 43 in Tables. 

Has occurred at St. Petersburg (Meves, 8, and Fischer, 
Die Vbgel des St. Petersburger Gouv.) : but its range north- 
wards is only occasional {vide Part II, Lc.). It appears just 
to reach our fauna in 6(P N. in the east, at Pavda (oabaniieff. 
No. 22). 

• His route was by St. Petersburg, Moscow, Perm. Kuiigur, Ekateriue- 
bum, and thence southward to the river Mjenj and his researches were 
mnnned to the districts lying between 57® and 55'’ N. Int. 

14 ^ 
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(11) Pasner dornesticmy L. No. 44 in Tables. 

The somewhat peculiar comparative distribution of these 
two species lias elsewhere been remarked upon Ibis/ 1876, 
p. 114: vide also Proc. Glasg. Nat. Hist. 8oc. 187(h pp. 49, 
53). For northern range in the N.E. see Part 1. of this 
paper (Z. c. p. 285). 

(12) Passer montanus (L.). No. 45 in Tables. 

Is remarked as being more plentiful tlum P. domestievs at 
Ustjug, in the S.C. District, by Goebel (20, p. 24), the con- 
trary of Seebohrn’s and my experience throughout the district 
between Vologda and Archangel, in March 1875*. IIcit 
Goobers observations were made between May 8 and June 1. 
HabanUeft' (22) excludes it from the northern parts of Perm ; 
but, on the other hand, Seobohm and I found it jdontiful at 
Ust Zylina and north* as far as Kuya (07® 45'), whilst even a 
straggler was obtained at Stanovaya Lachta, still further to 
the northward {vide Part I. I. c. p. 285). 

(1«3) Pyrrhula major ^ Brelim. No. 47 in Tables. 

Mejakofi’ (19) records this as occurring in the south of Vo- 
logda only in winter, arriving in Se|)tember and leaving in 
March. It is doubtful, therefore, if we can consider it as a 
resident species at Ust Zylraa (65^ 26' N. lat.). Seebohm 
and 1 found it common there, on our arrival, in the middle of 
April, and still more commonly alK>ut 25 versts to the south- 
wt'st at Umskaia. In the Ural, Hoffman (5) found it in 64^® 
N. lat. Being one of the species which winter only a v^ 
short distance south of its breeding-haunts, and with Mejakoflrs 
note to guide us, we may perhaps rightly consider that it bad 
preceded our arrival at Ust Zylma by a fortnight or three 
weeks. At Archangel we met with this sj^ecies as early as 
the 18th March. It seems to be rare in the South-east Ural 
(Sabanaeff, 22). 

(14) Upupa epopsj L. No. 60 in Tables. 

This is recorded as occurring at Pavda by Sabaniieff (22) ; 
and he mentions one as having been shot. He remai’ks, how- 
ever, that it is not found there every year. Dr. Badakoff 
{tom, citf Upvpa epops^ vide Part II., ‘Annals,’ July 1877, 
p. 8) does not extend its distribution beyond Ekatcrineburg in 
liis map of the species. 

J A. H. B.V Jouimls in 
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(15) Corvus coronSy L. No. G4 in Tables. 

AucL Goebel (No. 20, p. 24) ? MiddendorfF also says Die 
Thierwclt Sibiricns,” p. 1029, footnote 3) that it is found 
at Ladoga Sea, quoting ^Naumannia,’ 1852, p. 103; and 
Lilljeborg saw one at Ladeinopole (No. 4, p. 288), in the 
S.W. District. 

(16) Corvus monedala and C, dauricuSj Pall. No. 66 in 
Tables. 

Sabaniieft' (22) separates these as species, and shows that 
their distribution is somewhat different, Corvus monedula 
being rarer in the north and more abundant in the south (in 
the Bashkir birch-woods) and (I daurtcus, Pall. (= C. coUaris^ 
Drummond), being conitnonest in the north. 1 have not, 
how'cver, thought it advisable to separate them. 1 have 
marked (L monedula resident in the Northern Division, 
Tt is, however, only a summer visitant to the N.E. District, 
but lias of late years increased its distribution northwards and 
eastwards considerably. It is only of late years that it came 
to Mezdn ; and now it even winters there. 

(17) Corvus frugileguSy L. No. 67 in Tables. 

Is said also to occur at Ijma, 64' (22). One specimen was 
brought to us at list Zylma in 1875. A flock was seen, 
and spexiimens shot, at Archangel by Alston and myself (12) ; 
and though only a summer visitant to the Southern Division, 
it would appear to be pushing its range northward. It was 
also observed by Middendorff on the Somniarudden coast of 
the White Sea in the N.W. District (1). 

(18) Nucifragix caryocatactes (L.). No. 69 in Tables. 

Compare Mejakoff’s (19) statement with notes in Northern 
Division (Part II. /. c, p. 20). Its appearance at all in 
Nortli Bussia seems to be only sporadical, occurring in some 
seasons in flocks, and staying only a short time. oaltanRcff, 
however, records it as extremely abundant throughout Perm, 
especially in the nortli. There it is a summer visitant ; but 
in Vologda, Mejokoflf seems to consider it only an occasional 
migrant. 

(19) Garrulua glmdarim (L.). No. 72 in Tables. 

I have also observed this species in travelling from 8t. 
Pettarsburg to Archangel, but not numerous. Sabanfteff 
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(22) says it is of wide distribution in l^crin, but gives no 
positive record of its occurrence in the north of the Oovem- 
ment. Meves, however, found Oarrvlus Brandtii, Eversm., 
not far from Perm and in tlic Ural (No. 23, p. 432) ; so Saba- 
nUefF’s record may perhaps be held to apply to this Eastern 
species. Zerrenner (^ Erdk. des Gouv. Penn states that it 
is rare, but present in all the districts of Perm ; but it is 
doubtful if the record applies to <?. glandarius vera, or to O, 
Brandtn, 

(20) Lanius ejocvJntory L. No. 74 in Tables. 

Generally considered as a bird of passage in the south of 
Vologda (Mejakoff ), but has been shot by him l)oth in Feb- 
ruary and November. 

Obs. — Meves met with the Eastern form [Lanius Ho- 
meyeri^ Cab.) between Kungur and Perm, not uncommonly 
(No. 23, p. 431). Vide also Dawson Kowley’s Omith. Misc. 
voL ii. part vii. p. 272, for further remarks on this S])ecie8 by 
Col. Prjevalsky (‘^ Birds of Mongolia ”). 

Ohs, — Dr. Meves hfis asked me to point out that the speci- 
men of Lanins iihaanicurus^ Pall. (23, p. 428), was only a 
very red young J of L, collurio, A query in his MS. had 
been omitted in the letterpress. 

(21) Linota exilipesy Coues. No. 78 in Tables. 

Sabanaeff (22) includes two species of Redpole as occurring 
in Perm, viz. L, linaria (L.) and L. borealis^ Vieill. (? Audu- 
bon) ; and Hoffman likewise includes two species m occurring 
in the Northern Ural, viz. L, linaria^ L., and L, ruhra^ 
Gesner. The second mentioned species of both authors will 
no doubt be referable to L, exilipes, Coues. Both L, linaria^ 
L., and L, exilqyes^ Coues, are early spring migrants to the 
Northern Division. 

(22) Evibertza rustica (Pall.). No. 83 in Tables. 

Recorded for the S.C. District by Blasius {aucU Meves, 8, 
p. 744t. The range of this species does not appear to be 
exactly defined in the S.E., although Sabanfteff (22) gives it 
as abundant in Penn, on the river Olva ; and Hoflrnan (5) 
records a single example brought home by the Ural Expedi- 
tion. 

(23) Emheriza schceniclus^ L. No. 86 in Tables. 

Meves distinguislies specimens of the Recd-Buuting ob- 
tained by him in Penn as Cynchramm interirmdim ?, which 
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have the rump unspotted and plain grey. A comparison of 
specimens is required before it can be established as a species 
or otlierwise. 

(24) Plex^trophanes nivalis (L.). No. 87 in Tables. 

Fuller data are wanted to establish this as a breeding species 
in the S.E. Ural, thougli the probability is that they do breed 
in limited numbers (22). We have no data wherewith to 
establish it as a resident, as a passing migrant, or fis a winter 
visitant ; and tlic same remarks apply to the following species, 
1\ lamyonims. For present })urposes it may be as well to 
consider it only a migrant. 

(25) Alaudu ariumsis^ L. No. 89 in Tables. 

According to information received by Sabanaefl’ (No. 22), 
this species has only lately a])peared at Ijma, in 64° N. lat. 
8ecbohm and I met with it very rarely at list Zylma (65^ 26' 
N.), where only one was obtained, and again at Viski (67'' 15' 
N.), where a second was procured, the only ones met with in 
the N.E, District (mVePart I., ^ Annals,^ 1877, April, p, 285. 

(26) Budytes viridis (Qmel.) and Budytes flavus (L.). 

Nos. 98, 99 in Tables. 

The range of these two species is as yet somewliat difficult to 
define. Mejakoff sfjys Budytes flavns (Ginel.) occurs only in 
summer in the south of Vologda. This will, I believe, turn 
out to be really Budytes flavus verus. Sabaniieff^s records 
(22) in Perm will more correctly apply perhaps to the northern 
form, B, viridis (Gmel.). Dresser (^ JBirds of Europe,’ part xl.) 
found B.Jhvus verus in Viborg, within our S. W. District, 
and Von Fischer [I, c, p. 348) records it as breeding commonly 
in the St.-Petersburg Government. 

(27) Pratincola rubicola (L.). No number in Tables. 

Wliere this name is recorded by authorities in their papers 
on N. Kussia, I have every reason to believe that it is almost 
invariably applicable to the eastern representative form, P, 
indioa, Salmtleff, for instance (No* 22) , mentions it in the 
S.E. Ural : but the^ species found in Perm by Meves was P. 
tndica^ witn, as he informs me, black axillaries. 

(28) Acrocephalus dumetorum, Blyth, and AcrocepAalus 
palustris (Bechst). Nos. 128, 129 in Tables. 

SabanilefF (22) includes the latter as common in the S.E 
Ural, and as having occurred at Pavda (58® N. lat.) ; but he 
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makes no mention of A, dumctorum^ Blyth. Meves (23), on 
the other hand, speaks of A. dumetorum as eommoii in the 
Ural, but says nothing of the presence of A. pahistria^ 
although he takes pains to notice the close resemblance of the 
two species and to discriminate between them. Again Dresser 

Birds of Europe,’ part liii.) identifies two birds obtained by 
SalmniieflF in the Ural somewhat south of our limits, viz. at 
Ekaterineburg and Sinara, as belonging to^. agricola^ Blyth, 
[Salicaria) capiatratus^ Severtzotf, who found it east of 
the Caspian (‘Ibis,’ 1876, p. 84). Yet, again, SevertzofF (/. r.) 
mentions that A, palustr is verus was also obtained on the east 
of tlie Caspian. There is then perliaps a jiossibility of all 
these three occurring witliin our districts. At present, how- 
ever, I consider that most of the records refer to dumetorum ; 
and in this Dresser, whom I consulted on the subject, agrees. 
I admit pdlustris with a query, and for the present reject 
ugrtcolua. 

Since the above was written, a very clear account of the 
Salicarice of Dr. Severtzoff has ap})eared from Seebohm’s pen, 
in the ‘ Ibis,’ 1877, p. 151. 

Obs. — Cahimodua aquattms (Latli,). There is no positive 
record of its occurrence within our limits ; but as Mevea (23) 
found it in the S.E. Ural, it may perhaps be looked for yet in 
the Perm Government, fuj-ther to the novtli, 

(29) DauUaa Ivscinia (L.). No. 134 in Tables. 

Authors differ concerning its abundance or otherwise ; but 
judging from their records, we may consider it common where 
record^. The supposed occurrence of this species so far north 
as Archangel, however, recorded by Schrenck, is very rightly 
doubted by Middendorff (‘ Die Thierw. Sib.^ p. 1048, foot- 
note 6). 

(30) Locuatella Hendersoni^ Cass. No. 136 in Tables. 

Dresser informs me, in lit.y that the Grasshopper Warbler 
of the Ural is not our bird, but the small bright-coloured 
Indian bird, L. Hendersoni — which fact he has known for some 
time from specimens in his possession collected by Sabantteff. 
This is then an addition to tne European fauna. 

Obs. — Locustdla cerihiola^ Pall, Dresser writes me that he 
is doubtful of the occurrence of this species in S.E. EuropCj 
although Temminck gives ‘‘ Eastern Russia as a locality. 
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(31) Phylloscopus collybita (Vieill.). No. 141 in Tables. 

For reasons before given when treating of the Northekn 
D iVXSiox, it seems desirable that speeimens of the ChiffchafF 
obtained in N.W. Russia should be carefully compared with 
type specimens of I\ tristisj as there is a possibility of confu- 
sion existing between the two species. The probability is, 
however, that the former does occur in West Russia, reaching 
to perhaps 63° or 64^ N. Lat., but that specimens occurring 
further north than that belong to the Eastern species. Vide 
Part II. of this paper, ^Annals/ July 1877, p. 24 ; Lilljeborg, 
p. 273 ; and Mejaxoff, p. 630, who gives it (under tlie name 
Ficedula rufa^ Lath.) as rather rare even in the south of the 
government in the South-central District. Sabaruieff (No, 22) 
considers this statement of Mejakoif’s as strange ; but the 
gpecies found by Moves east of' Moscow was P. tristis^ not 
P* collylnta^ which is the one Sabanaeff includes. 

(32) Regulus proregulm^PdM* No. 146 in Tablc/S. 

The only record 1 find is Sabaniieft'^s, the bird from wdiich 
Mev^es described his PhyllopneMste Middendorjii and figured it 
(8) being in the Petersburg Museum from Ochotsk. It is 
numberm 58, however, in Meves’s list (p. 758), which is apt to 
mislead ; end the same remark applies to his No. 59, also only 
sein in the Museum, and one or two more, which were better 
included under Observations.” 

(33) T\*oglodytes parimlus^Koch* No. 148 in Tables. 

Said by Sabankeff (22) , on the authority of a native, to occur 
at Ijma (64® N.), where it is known by the name I 

consider tliat more proof is wanting. Dresser says his col- 
lector at Archangel reports it as occurring tliere in summer; but 
I doubt it. 

(34) Columba esnas, L. No. 167 in Tables, 

Although recorded as occurring at Onega Sea (Kessler) 
and quoted by Meves (8), Sabankeff (22) appears to doubt 
whether it really occurs in the S.W. District. 

(35) Columba turtur^ L. No. 169 in Tables. 

Barely establishing itself upon the southern boundary of our 
present division, MojakolF doubting whether it gijcs further 
north than 60® N. lat. (No. 19, p, 632), and his lieing the 
only record I can at present find ot its occurrence in the o.W. 

Ann. <fc Mag* N, Hist* Ser, 4. Vot xx* 15 
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or S.C. Difltricts. The Turtledove recorded as abundant in 
Perm by Eversmann (quoted by SabanaefF, No, 22) may yet 
prove to belong to the Eastern form, Turtur orientalis^ Lath. 

(36) Tetrao urogaUo^tetrix^ Sand. No. 174 in Tables. 

SabanftefF accounts for the presence of this hybrid by the 
unusual number of i T. urogallus killed in spring leaving a 
great predominance of females, and was informed by a native of 
Ijma (64® N. lat.) that as many as five small birds are found 
in every hundred killed. AtUst Zylma Scebohm and I found 
that the natives there did not kill the males in spring, as they 
were not considered good for food, but only the females, of 
which numbers were brought to us for sale in April. 

(37) Coturnix coimnunis^ Bonnat. No. 178 in Tables. 

Recorded by SabanUefF (No. 22) as occurring at Vorhoturie ; 
and he was informed of its occurrence at Ijma (64®) by a 
native, but considers this latter record of doubtful value. 
Its numbers would appear to vary considerably in different 
years, even in the extreme south of Vologda. MejakofF men* 
tions the years 1853, 1854, and 1855 as great Quail years; 
but in the year previous (1852) they did not appear at all. 

(38) Tringa minuUi and 1\ Temmincktu Nos. 206, 207 in 
Tables. 

Sabanileflr states positively that the former breeds in the 
neighbourhood of Ekaterinebarg, and even believes it to breed 
in the south of that government, and, states also that they 
breed in the Government of Jaroslav and even of Moscow. In 
Pavda T. Temmindcii is called meyencck,” u a. male of T. 
winuta. 

(39) Aneer ctnereue^ Meyer. No. 226 in Tables. 

Records of this in S.W. seem to be doubtful — v. Palmdn 
(11), Goebel (20) ; but it would appear to be common in the 
S.E. (SabanttefF), whereitis stated by Zerrenner (21) to breed, 
and also to winter a little to the southward and eastward of, 
our limitSi This, however, seems open to doubt. 

(40) Aneer Uuoopatey Bechst. No. 229 in TaWes. 

The only record in S.W. and S.E. Goebel (20), and in 
the S.E. by SabanHeff (22). In the N.u. District, MiddendoriBf 
records having seen this species (No. 1, p. 237). 
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(41) Larus arffentatusy L. No. 279 in Tables, 

Records of this species in the S.W. Dis|:rict will, I believe, 
be found to apply to the yellow -legged race — Larus affinisy 
Reiuh. {Larus oachtn?iansj rail.), which was the only Herring- 
Gull recognized by Alston and inyself when travelling to 
Archangel in 1872, and having the dark mantle, although we 
confounded the two species, and made no mention of it in our 

m (l2) at that time. Larus argentatm will, I think, be 
to occur only in the North-'vvest and North-central Dis- 
tricts, more sparingly in the latter, abundantly in the former — 
as, for instance, at Solovetsk, where they are carclhlly pro- 
tected and tended by the monks. Those gulls found to the 
southwards wilh I believe, be found to belong to Larus offinis ; 
or if Larus argentatus be found, it will only be in diminish- 
ing numbers. Wo must look to Herr iSievers’s furthcoming 
report for more light on this subjecit. 

Nor do I feel certain that many of the records of Larus 
fascMs do not apply really to the dark-inantled Larus affinis. 
The bird seen in Novaya Zemlya by Von Jleuglin was pro- 
bably Larus affintSj and not, as he records, Larus fuscus. 
Meves (28), speaking of the same species under the name 
Larus leucophceus^ Licht. {== Larus cachinnans^ Pall.),’’ says 
that Dresser has figured the southern form with much ])aler 
mantle than that found by him {vide ‘ Birds of Europe,’ part 
xxii). Seen at a distance Larus affinis could easily be mistaken 
for Lai'us juscus, from its very dark mantle, the colour of the 
legs not being always discernible. Both Meves and SabaiiaefF 
obtained it in the S.E. Ural ; but I do not find distinct records 
of it from present published accounts within our limits. There 
cannot be much doubt, however, that it is found along tlie 
whole range of the Ural, to its furthest breeding-plaecH on 
the Petchora, whilst it probably goes even as far as Novaya 
Zemlya. 

CoNoxurnKG Remarks. 

Having thus presented in tabular form the distribution of 
the Birds of North Russia in six defined districts, 1 would, in 
CMjnclusion, endeavour to point out that some such tabular 
method is more likely to ensure uniformity in record, it 
adopted by naturalists, than if each author, after writing his 
more lengthy account of the fauna of any given district, 
country, or continent, or Zoographical Division, left to the 
irork of his successors the tedious aijd often difficult operation 
of teoonciling all his ideas of faunal values ” with those of 
other aathora. It is im{) 08 sible, 1 think, too urgently to advocate 



Sti Ber» T« Hindb on , 

the text at the heed of the 6i«t pe^ of thie eeriee of paoers, 
quoted from Mn Wallace’s ^ Distributlou of Animals, now*- 
ever far short of its requirements I may myself have reached^ 
Uniformity of method in recording natural-history observa-* 
tions, especially as regards distribution and migratbn, is a 
desideratum which, I hold, is only second in importance to 
uniformity of nomenclature, I confess, however, that I see 
little hope of such a uniformity being established, unless the 
subject be taken up by an influential body of naturalists, dis- 
cussed and formally sanctioned and adopted, and advocated in 
somewhat the same manner as ‘ The British-Association Rules 
for Zoological Nomenclature.’ This accomplished, however, 
upon a Arm basis, the future work of naturalists in these 
brandies (distribution and migration) could not fail to be 
made easier and smoother; and thereby science would be 
materially aided and advanced, and our knowledge of distri- 
bution more rapidly extended. If I have, in the very smallest 
degree, contributed towards its athiiiiinciit, or have even 
awakened a desire in others for such a uniformity of method, 
1 shall feel that all the labour exjicndtjd on the above papers 
has not been entirely fruitless. 

It only remains for me to thank kind trienda and corre- 
spondents for tiie assistance tlicy have leudcrcd me in the 
course of Iny work, hoping that, so fur avS it is carried out, it 
will meet with their approval, as a contribution to our know- 
ledge of the distribution of species in Europe. 

Erratum in Part II. 

Page 13 (Tables), in the column for the N.K. District insert the symbol^ 
opposite Himndo rmtica (met 13). 

Page 18, delete 10 before Cirem aruffwotm. 

Page 10, under Asia oUtSf instead of same category as No, 19/’ read 
The actual occurrence north of 64® 3(y N. lat. Is doubtful and 
thereafter, wherever the words ** same category as No. 19 ” occur, 
vis. under (8), (14), (18), (30), (33), read ^ same category 
as (7) ” 

Page 24, delete ** vuh Postscript, p. 30.’" 


XXVIIL— On Brituh Polyzoa.—?nxt I. 

By the Rev, Thomas Hincks, B.A., F.R.S, 

Thk first part of this paper is devoted to brief descriptions of 
a number of new fonnsp which I hope shortly to illustrate 
more fully and to figure in my fortlicoraitig ^ History of the 
British Marine Polyaoa.’ 
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Suborder OheiIoitaiQftte| Busk. 

Genus MEMBHAKtPOBA^ De Blfiinville. 

1. M^ihranipora nodulomy n. sp. 

ZfMxecta sraall, oval, margin slightly raised, granular, un- 
armed ; more than half the area covered in by a minutely 
granulated calcareous lamina ; orifice occupying rather more 
than a third of the area, arched and Boinewhat contracted above, 
lower margin straight, obscurely trifoliate ; at the base of each 
cell a very large, prominent, smooth rioaule, usually subtri- 
anguiar in shape: ocxBcia veiy small and shallow, rounded, 
smooth* 

Colonies forming small and very inconspicuous crusts. 

Localities, Coast of Antrim [Hyndman) ; South Devon, off 
Brixham [T, H.). 

Distinguished from M, Rosseliij to which it is allied, by the 
much smaller size and oval form of the cell, the continuous 
and very slightly granular margin, and the large and conspi- 
cuous intercellular bosses or iioduleH. 

2. Memhrantpora aurita^ n. sp. 

Zoooecia ovate, sonn what expanded below, disposed with 
great regularity in quincunx ; area with a membranous cover- 
ing, no calcareous lamina; niaigm plain, on one side, about 
htdtway down, a blunt, short spine ; mimediately above each 
cell, or the ovicell, when present^ two raised avicularia, one on 
each side, with a pointed mandible, usually directed upwards 
and slightly outwards : ovoevia subglobose, paitially immersed, 
w ith a strong rib on the front, rising to a point above and 
inclosing a triangular space. 

Colonies forming laige, subcircular patches, resembling the 
most regular lace work. 

Loemities, Antrim {Uyndman) : Cornwall and South Devon 
{T» B,) ; Northumberland (Alder), 

Distinguished from M, Flemingii by the more regularly 
ovate form of the cell, the entire absence of a calcareous 
lamina, the triangular figure on the front of the ovicell, and 
the perfectly regular quincuncial arrangement of the cells* 

3. Membraniporaflustroidesy n. sp. 

Zoooma large, in regular lines, set closely together, oval ; 
margin with 12-14 massive, flattish, sometimes subclavate, 
sometimes bifid spines, which bend inwards and meet across 
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the area, with the exception of tlie two uppermoBt, which 
stand erect; an oval avicularium on a somewhat quadrate 
area at the top of many of the cells, slanting upwards, with a 
semicircular mandible : ooa^cium very small and inconspicu- 
ous, smooth, elevated in front, forming a hood-like covering 
over the extreme end of the cell. 

Colonies forming large, subcircular patches, with a some- 
wliat lobate edge. 

Lcfcnfities. Antrim [Hyndmanj] (Suernsey ; off the Dcadman, 
Cornwall, (>0 fathoms ; South l>evon (21 2/.). 

'I'he massive, often subclavate spines, and the avicularium, 
wliicli ivS of the Flustrinc type, distinguish this fine species 
from the other spiniforous Memhrayiworw, 

The name was suggested by the llev. A. M. Norman, who 
has also observed this form and recognized it as new. 

Genus Lepkaua, Johnston. 

Lepralia marmoreuy n. sp. 

Zoixuda ovate, short and rather broad, disposed in lines, 
punctured round the edge : surface coarsely granular; orifice 
Huhorhicular, with a loop-liKe sinus on the lower margin ; peri- 
stome raised, not thickened ; a very broad plate or denticle set 
decjily within the mouth ; a little below^ the orifice an elongate 
avicularium, immersed, with a pointed mandible directed 
downwards : ooiBcium ? 

Locality, Cornwall probably, on stone {1\ //.). 

The walls of the c^ls are thick, and the surface, which is 
covered with rather large granules, has a somewhat polished 
and marble-like appearance. 

Lagenitora, n. gen. 

Colonies consisting of a number of cells immersed in a 
common calcareous crust: zoomda decumbent, contiguous, the 
front wall solid ; oral extremity produced, tubular, with a ter- 
minal orifice. 

The chief characteristic of the genus is the common ealca- 
eous crust, in which the cells composing the colony arc more 
or less immersed. The zoarium is not a mere collection 
of cells laid side by side in a certain order, but consists of a 
calcareous matrix in which a number of zoooecia are imbedded, 
and by which they are united into one commonwealth, ITie 
cells themselves hear a close resemblance to those of Cyfm- 
droporeUay but are destitute of the large tubular pore on the 
front wall, which is so striking aeharacter of the latter genus. 
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Lagmipora soctalis^ n. «p. 

Crust whitish, granulated, of irregular figure: zoocBcta 
flask-shaped, tlie lower part immersed, the upper part (in adult 
cells) produced into an erect tubular neck; orifice circular, 
terminal, frequently with a number of spinous processes on 
the upper margin ; surface granular, except on the erect por- 
tion, which is srnootli : oowcia small, rounded, smooth, set for 
hat;k behind the tubular neck of the cell. 

Colonies forming small, rather thick, white crusts. 

Lomlity. Hastings, on the shells of Pecten maxiraus [Mias 
Jelly). 


Suborder Ctenostomata, Busk. 

I retain in this paper the established genera ; but the 
Ctenostomata require careful revision, and some of tlie groups 
as at present constituted can hardly be maintained- 

Genus Valkebia, Fleming. 

1. Valkeria caudata^ n. sp. 

Stem creeping: zoocecia biserial, opposite, elongate, sub- 
cylindrical, truncate at the top, slightly naiTowed below, and 

S roduced at the base into a snort, pointed, caudate process ; 

isposed in companies along the creeping stem : polyptdt with 
eignt tentacles ; destitute of a gizzartl. 

This well-marked form may be at once recognized by the 
spur-like process beloTv, which is very conspicuous in the 
youngest cells. The cell is attached at a point near the base, 
and the caudate extremity bends outwards. I have failed to 
detect a gizzard in V. cmidata ; but this portion of the struc- 
ture is not always recognizable in preserved specimens. I 
place it provisionally in the genus Valkeria^ hoping shortly to 
revise the classification of the Ctenostomata. 

I am indebted to Mr. Leipner, of Clifton, for specimens of 
this species, beautifully mounted, and showing the polypides 
expanded as in life. 

2. Valkeria dtrina^ n. sp. 

Stem erect, slemdet, dichotomously branched : zooaecia clus- 
tered, somewhat spirally disposed, oval, small, and delicate : 
diuetere short, placed immediately below each bifurcation, 
occupying about the upper half of the internode or less ; cells 
not aensely crowdejd : poly^ndea of a citron-colour, with eight 
lentecles. and furnished with a gizzard : shoots cdusterad, of 
ddioate liabit, forming bushy tufts. 
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Locality, On rocks nenr low-water mark, and dredged in 
shallov^ water off the CtuDstone, Ilfracombe. 

Distinguished from V, puatulosa^ its nearest ally, by its 
smaller size and more delicate habit, by its short and not very 
dense clusters of cells, which do not extend much below the 
joint, while those of the kindred species are elongated and com- 
pact and occupy a large proportion of the internode, and by 
the exquisite colour of the tentacles and other portions of the 
polypide. 

3. Valkeria gradllima^ n, sp. 

creeping, rather stout and sinuous : zoocecia disposed 
in groups of varying size at intervals, slender, elongate- 
oval when contracted, flask -shaped when the polypide is ex- 
tended^ rounded off’ below, of a liglit honi-colour : polypidca 
with eight tentacles and a powerful gizzard. 

Hab, Creeping over Corallina officinalis. 

This species is not characterized by any very marked feature, 
but is sufficiently distinct from any form with which 1 am 
acquainted. The cells originate on the sides of the creeping 
stem, but are not as regularly biserial and opposite as in V, 
caudata ; they are also more delicate, of rather smaller size, 
and l(!ss cylindrical than those of the latter species. The 
groups of cells are small, usually consisting of about three or 
four. The gizzard is very conspicuous. * 

I am indebted to Mr. Leipner’s kindness for the oppor- 
tunity of describing this species also. 

Genus Auachnidium*^, Hincks. 

Atacknidivm cUivatumy n. sp. 

Zoarium forming an irregular network; zoooscia clavate, 
elongate, enlarged above, rounded at the top, and tapering off 
below ; orifice small, placed near the upper extremity. 

Locality, On tlie tests of Ascidians, Shetland, 

Distinguished from the only other species, A, kippothooidssy 
by its elongated, clavate cells, and the absence of the fibrous 
processes round the margin. The cells arc also larger and 
more definite and constant in shape. The j^apilla marking 
the orifice seems to be smaller and less prominent than in the 
last-named species. 

A. clamtum spreads over the tests of Ascidians frotti 
Shetland, for which I am indebted to Mr. J. G. Jeffreys. 

♦ The jreneric name wo# published at first as Araohnidw-^wtomh, 
InaMnuch as .'t represents the Greek dim. of a spidlar^ 

wob. 
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Genus Alcyonidium, Lamouroux. 

•i*- 

1, Alcyonidium disjuncium^ n. sp. 

Zoarium incrusting: zooopcia elongate-ovate. disposed in 
linear series, which bifurcate at intervals ana occasionally 
anastoraose ; the lines of cells bordered by a gelatinous crust ; 
aperture small, placed near the anterior extremity ; cells often 
massed together. 

Locality. Unknown. My 8}x*ciniens were received from 
Mr. Alder, Tin* cells differ much in shape from those of A, 
fnytilij Dalyell, whilst the habit of tlie two forms is totally 
dissimilar. 

'ilic cells are much elongated and are linked together in 
single series, and on each side runs a margin of the gelatinoUvS 
cinist. The series bifurcate freauently, two lines originating 
from the summit of a cell. At the bifurcation the crust forms 
a web-like expansion betw een the tw^o series. Every here and 
there collections of c(dls occur, from which the single series 
are given off. 

1 bave only had the opportunity of examining dried speci- 
mens of this form ; and there is therefore a {)o88ibility that in 
some points the characters may not be adequately represented. 

2. AUyonidium Hnearcy Hincks, MS. 

This species is included by Mr. Alder, under the above name, 
in his ‘ (Catalogue of the Zoophytes of Northumberland and 
Durham.’ 1 had corresponded with him about it, and had so 
tiamed it in my letters ; but no description of it lias been pub- 
lished beyond the brief notice which he has given in the 
catalogue. In the meanwhile ray specimens of it have 
lUifortunately perished, and I can add but little from my notes 
pr from memory to what he has written. 

It may be thus characterized : — Zoomcia oval, with promi- 
l^ent tubular apertures, immersed in a gelatinous crust, dis- 
posed in linear series, which generally branch from a central 
maas. 

Localities, On mussel-shells from the Dogger Bank (T. IL ) ; 
Cullercoats, from deep water {Alder), 

Smithj in his * Review of tlie Scandinavian Polyzoa,’ ranks 
^is species as a hippothooid form ” of A, hirmtum (Flem- 
lltg). But the zoocecium, which Prof. Smith will be the first 
io recognize as the important element, is widely different in 
ijibe two, and separates them conclusively, apart from the very 
^aracteristic and apparently constant habit. The tubular 
Uperture is very prominent and directed horizontally upwards, 
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and projects at the extremity of the cell Instead of standing 
erect, as it does in A. hirautam. To the best of my recollec- 
tion, the apertures arc turned slightly outwards; and 1 find, from 
a note made at the time of its first occurrence, that it resembles 
an Aleeto in habit. 

As it is said to be not uncommon on shells from deep water 
off the Northumberland coast, we may hope to hear of it again 
before long. 

SpECIKS new to BltlTAIN. 

Hij)pothoa flagellum^ M anzon i . 

This species, described by Manzoni from the Mediterranean 
and the Italian Tertiarics, occurs abundantly on our shores 
and is widely distributed. It has, no doubt, been confounded 
with //. divarlcatay to which it bears a general resemblance, 
but from which it is separated by a very important character, 
in addition to other minor differences. The orific«^ is subovate, 
somewhat elongate, rather broader above than below, whereas 
that of IL divaricata is semicircular, with a straight lower 
margin and a central notch. The cells are also shorter (less 
produced below) and in every way smaller ; and the connecting 
nbre is very long and slender. 

XXIX . — Note ort the Hadiml Fibres of the Polyxoa. 

By the Rev. Thomas Hincks,B.A., F.R.S. 

In ‘ Nature ’ for June 21, 1877, I find a brief notice of a 
paper on British Polyzoa. by Mr. Peach, presented to the 
Linnean Society by Mr. liusk, in which the interesting ob- 
servation is recorded, that ‘‘ the tubulous roots of Sctmmo- 
cellaria scruposa are armed with spines, by which it attaches 
itself to sponges. Much remains to be written of the filamen- 
tary appendages by which the members of certain genera 
attach themsmves, and their modifications. Mr. ^^ach’s 
observation shows that in S, acruposay as in others of its trib©^ 
these organs exist under two forms at least. Commonly they 
are present as smooth, slender fibres, which adhere to solid 
bodies by means of a terminal enlargement or disk. It now 
appears that under certain conditions they take on a diflferent 
cfiaracter, are clothed with spines, and act as fl^apnels by means 
of which the polyzoon fastens itself to the soft substance of the 
sponge. I have not noticed these facts in the case of 8, 
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Bcrtmosa ; but I have been aware that they enter into 
the history of another member of the same genus, the common 
Bcrupocellarta reptann^ of authors. I will insert here the 
passage relating to this subject which I had prepared for my 
forthcoming ^ History of the British Marine Polyzoa.’ It is 
taken from the account of Scrupocellaria reptana : — The 
radical fibres are present under two forms, and enable the 
species to adapt itself to very different habitats. In one they 
are simple tubes, originating, as all similar appendages do in 
this group, at the base of the vibracular cell; and from the free 
extremity a number of fibrils are given off, that anastomose 
and form circular reticulated disks, by which the polyzooii is 
firmly attached to the surface of the rock or the frond of the 
aeavreed. These disks may remind us of the rootlets by which 
the ivy clings to its support. The radical tubes arc not merely 
produced towards the base of the zoarium, but along the 
course of the branches, whieh, as they increase in length, are 
firmly attached by them at intervals ; and in this way the 
polyzoou creeps, like a plant, over the surface on which it 
grows. But a modification of the merely adherent appendage 
18 also met with ; and it would seem that the particular form 
which the radical fibre assumes is very much determined by 
the nature of the base on which the polyzoon is developed. 
In its second fonn it is covered for about two thirds of its 
length with sharp, recurved, hook-like processes, and is con- 
verted into an admirable prehensile organ. It is now a veri- 
table grapnel, by means of Avhich the polyzoon can lay firm 
hold of the stems of zoophytes or the more delicate algse, or, 
plunging it into the soft sarcode, find a safe home upon the 
sponge. Dredging on one occasion in Salcombe Bay I took 
up a piece of some cotton material which was overgrown by 
S. reptana. On the uneven fibrous surface the adliesive disks 
would have been almost useless ; a few only were developed ; 
but the toothed processes were present in profusion, and had 
worked their way in amongst the threads of the fabric, which 
had become entangled about the hooks, and so anchored the 
tufts securely. On a specimen beside me, growing on the flat 
surface of a Laminaria-ftond^ I can find not a single grapnel ; 
but the disks are finely developed and of large size.’’ 

In Cellularia plumoaa we meet with another interesting 
modification of the radical fibres. In this species they occur 

* I hav0 restored this species to the genus ScrupocelhriUf instead of re- 
ferring it with Busk to the Canda of Lamouroux, because it is furnished 
with the lateral aricularia which are characteristic of the former genus. 
%ey are small and feebly developed, and have hitherto escaped observe* 
Uoi; but they exist. 
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on certain portions of the shoots, al rather short and stout 
processtuj, which give off towards the free extremity a number 
of tendril-like claspers, by means of which, we may suppose, 
the slender tufts cling to some neighbouring support. They 
are also present in the more usual form of simple tubes, and in 
this condition form a dense and tangled mass of rootlets at 
the base of tlie shoots. 

We know that some foreign species are also furnished with 
hooked fibres such as we find on ScrupocMtria reptans ; and 
in all such cases we have, no doubt, a similar adaptive modifi- 
cation of the simpler sti ucture. 


XXX. — On a new Oenus of Hydroida from the White Sea^ 
with a ehort Deacription of other new JJydroitht, By C. 
ilEKESCHKOW^SKy. 


[Plates V. & VL] 

During the summer of 1876 I undertook a journey to the 
White iSea, the zoolo^ and botany of which are almost com- 
pletely unknown, with the object of studying its fauna as 
thoroughly as possible, my attention being principally de- 
voted to the study of invertebrated marine animals. My ex- 
pectations were fully realized; for this sea, hitherto completely 
unexplored and almost entirely separated from the Arctic 
(Jeean, afforded me numerous and highly interesting speci- 
mens of types differing from those generally observed. 

Amongst these I may mention a new and interesting 
Hydroid, which I now propose to describe. 

In the part of the Wnite Sea called the Bay of Onega, at 
small depths (6 fathoms), and where the bottom is slimy, 
specimens of Tellina soUdula are frequently found, with the 
edge of the shell covered with an agglomeration of small 
animals of a light yellowish colour, giving off long, thin, 
floating filaments. On observing this mass more carefully I 
discovered that it was a colony of hydroids. of the suborder 
Athecata or Gymnoblastea (PL V, fig. 1). lliey are always 
to be found on the same Mollusca, and. on all those 1 have 
observed, on the same part of the shell. Their hydrorhiza 
consists apparently of a continuous mass, and not of de- 
tached filaments as in most other hydroids (PL V* fig. 
2, c). It appears that the structure of the hydrorbiza is npt 
developed to the same degree as that of the H^draciinia^ but 
consists simply of a mass of coenosarc containing a consider- 
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able cjuantit^ of thread-cells, and of a thin chitinous membrano, 
covering this mass and expanding into the hjrdranth and its 
short steins (fM. V. fig. 2, d), Tlie hvdrorhiza is of a dark 
grej^ish colour, and is not covered with spines as in llydrae- 
tima. The hydrantlis proceed from the hvdrorhiza ; and 
between them are placed the gonophores (PI. v . figs. I, 2). 

The principal interest of this hydroid is concentrated in tlie 
hydranth, wliich is of an almost cylindri<ial shape, rather 
thinner towards the lower, and abrujitl^ truncated at the 
upper part, ft is attached to the hydrorhiza without the aid of 
any well-defined liydrucaulua, unless we consider as such the 
thick chitinous membrane covering the inferior part of the 
hprdranth (PI. V. fig. 2, J), and which, in fact, is but the con- 
tinuation of the perisarc. The length of a full-grown speci- 
men is 2 millims. The mouth (PI, V, fig. 2, a), a simple 
regular round aperture, opens at the summit of the body, its 
diameter being equal to that of the body. I have been unable 
to detect any trace of a joint, or, in fact, any thing scjia- 
rating the body from the hypostorne. The only tentacle 
(PI. V . fig. 2, h) the hydranth is provided with is attached to the 

S T third of the body, from wliich it springs at a small angle: 

ase is several times the thickness of its extremity ; and it 
grows gradually thinner to about half its length. The extremity 
is not bulbous. The length of the tentacle increases with age, 
and in full-grown specimens attains two or three times the 
length of the whole body. Such prodigiously long tentacles 
had never been previously remarked in anj^ species of hydroids, 
and this phenomenon finds an explanation in the following 
drcumstances : — Ist, that the hydroid being provided with a 
aingle tentacle, the whole nutritive force is concentrated in it, 
instead of being distributed amongst several, as in other cases; 
2nd, that the hydroid being compelled to secure aliments 
and to defend itself against its natural foes, this organ assumes 
naturally an abnormal development under the greater activity 
it is called upon to exercise. 

As to the histological structure, PI. VI. fig. 8 gives a trans- 
verse section of the hydranth, showing that it differs in no 
way from the ordinary structure. We sec the mass of the 
ectoderm, witli the nuclei of the cells imperfectly defined ; in 
the ectoderm a considerable number of thread-cells (shown in 
fig. 6) are dispersed all over the tentacles and the body, partis 
cularly on the upper part and round the buccal orifice. This 
layer of ec*toderm is succeeded by a mass of mesoderm 
forming the muscular substance of the animal ; and this is to be 
remarked on the surface, on account of its being striated ; and, 
lastly, we remark the endoderm formed by small circular cells, 
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disposed in several layers* The lobed aspect remarked in 
the interior is to be attributed, I think, to immersion in 
alcohol. 

I will now pass to the description of tlie gonosome or 
generative bodies. Their number is less than that of the 
trophosomes (PI. V. fig. 1) ; but they are of larger size (length 
from 2 to 3 millims., breadth about 2 milliras.). The gono- 
phores are oval, truncated at the upper ends, and grow thinner 
towards their lower extremity, where they lengthen into a 
short and slender stem, by means of which they are attached 
(PI. V, fig. 2, e). There are never any blastostyles on the 
bydroriiiza. 

On observing more attentively the gonophores, I have 
remarked that they consist of a very thin, transparent^ and 
colourless membrane (PL V. figs. a, 4, r) enveloping a 
small medusa, which is found there in the different stages of 
its development. 

It is probable that this thin membrane is fomed by a con- 
tinuation of the chitinotts envelope of the hydrorhiza. I had 
not the opportunity of sfudving a full-grown metlusa which 
had already detached itself from the main body ; but its 
general features may be inferred from an examination of the 
newly formed gonophores. I here give two figures showing 
the structure ot the medusa. In PI. V. fig. 3 we see a rather 
mature gonophore pressed by a covering-plate, with the slit- 
sided umbrella and with the velum ; PL VI. figs. 12 and 18, 
show the transverse section of the same gonophore. 

I have not paid any particular attention to minuteness and 
refinement in the delineation of these histological details, my 
principal aim having been to jx>intout the general distribution 
of the different parts and organs of the medusa, and not their 
histological structure. 

By these figures we see that the medusa is composed of a 
bell (PL V. fig. 3, ft), the sides of which are crossed by four 
radiating canals (PL V. fig. 3, indicated by 

bands of a darker shade, passing into four tentacles (PL V. 
fiff* ) these four radiating canals unite at their 

base in one circular canal (PL V. fig. 3, A), from which 
spring a row of tentacles in the intervals of the four princii^l 
tentacles. These latter having been developed at an earlier 
period, are the largest of the tentacles, of which there are in alt 
sixteen (PL V, fig. 6). 

Prom the upper part of each of these radiating canals, at 
the place where they transform themselves into the digestive 
cavity of the manubrium (whiiA, 1 confess, I was not able to 
detect), proceed two sacs, the canals passing between them 
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(PU V. fig. 3, d\ rf*. d\ d\ dP^ dP^ and figs. 12, 13 of PI. 
VI.). 1 feel no hesitation in ascribing to these eight sacs 

the functions of the sexual organs in which are contained 
spermatozoa and ova. determination of them rests on the 
following grounds: — 1. Ihe medusae, on account of the sim- 
plicity of their organization, cannot have any other organs 
than the radiating canals, the manubrium, the tentacles, and 
the sexual orgtins ; and as these sacs can be neither of the 
three first-named organs, it is evident that they must be con- 
sidered as the sexual organs. 2. On account of the analogy 
existing between this hydroid and several species of the Gery- 
onidjc (for instance, Aglaura Peronn)^ in which the sexual sacs, 
by their form and disjKisition, bear a great resemblance to the 
sac:8 with which we are at present occupied. 3. On account of 
their contents consisting of two sorts of granules — one set being 
()d)0047''' in diameter, and the others (evidently produced by 
the division or the segmentation of the first) being about 
()'00()23,y''. These small granules, obviously st)ermatozoa in 
an immature statc^ are formed, as is well known, by tlie division 
of the mother cell into several segments. ^J'he existence of 
such sacs is not often to be observed in the Hydroids, and 
the originality of the Hydroid now under study is thereby 
increased. The structure of the medusa is set forth very 
conspicuously by my two figures (PI. V. fi^. 3, and PI. Vl. 
figs. 12, 13), drawn from nature by the aid of a camera luclda, 
and not in the slightest degree diagrammatic. 

The young gononhores show a little difference in their 
construction from those just described. The cross section 
shows only four sacs (PI. VI. fig. 14) ; but if we take these 
gonophores at a more developed state, the cross section under- 
neath show's eight sacs (PI. VI. fig. 12) — in the centre four 
([PI. VL fig. 13), but with an interruption at the middle, and 
in the upper part four without an interruption. From this 
it follows that at the beginning there appear four sacs, and 
this number afterwards, by longitudinal division, increases 
to ei^ht. Moreover the sexual sacs present an interesting 
peculiarity in their division ; that is, the more advanced divisions 
of two sacs lie opposite each other; and this appearance 
was noticed by me not once, but on every cross section I made 
(PI. VI. fiff. 7, a,i). It appears to be one of the many facts 
showing that the fundamental number of hydroids is not 
four, as is usually admitted, but only two, and that all the 
remaining numbers are nothing else but 2 x n, from which it 
foUows that six and ten are not an exception to the rule, but 
mmAj 2x3 and 2x6. For such facts, pointing to the 
number 2 as the basis, refer for instance, to the history of the 
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development of some species of Hydroids and Meduww, from 
which it is seen that among the Hydroids, for instance, vtam* 
Ulla prolifiray which has in its normal state six tentacles, in its 
youth has only two ; the same with Perigonimm hitentam* 
latu$j which perhaps is an embryonic state of another hydroid; 
to these belong also Perigonimm quadritentaculatus (which 
has two more tentacles developed), Aoharadrta larynx^ 
and the Medusa Polyxmia hiic<mfyki (the tentacles of which, 
as observed by MetchnikofF, make their appearance at first 
two in numlxir, and afterwards increase by twos), A number 
of facts in the history of the development of the Medusee 
also show that at the commencement there appear only 
two tentacles, and afterwards gradually two at a time are 
added, as for instance in : — Oceania languidiiy Ag. [Campami^ 
Ihuiy V. Ben,) ^ Lafoea calcaratay Ag. ; MeMcertuni campa^ 
nula, Esch. ; Sf>aurophora lociniatay Ag. ; Stomotom atroy 
Ag. ; Campanulina acuminatay Aid. ; different species of tlic 
genus PertgonimuHy the tentacles of which do not accumulate ; 
also in the jfEginopsis mediterranean Zanclea implexoy Saphenia 
halearicay S. hitentaculaUiy 8, diademoy Oceania diademay 
Octoeftila bitentaxulata^ Finally, from a number of facts 
mentioned by Ehrenberg and Brandt, it is seen that the 
departures from the normal number often present such num- 
bers as are the product of 2 multiplied by 6, 7, 9, L5, &c. 
(10, 14, IH, 30, 170). Most frequently after the number 4 
we meet with the number 6, which is evidently 2x8; 
whereas the numbers 3, 7, 17, wliich are not divisible by 
2, are seldom met with. The same is seen in Podooorym 
enrneay which has 4, 6, 8, 10, and 12 tentacles, as is very clearly 
sliown in the drawings of Hincks. Cladonemn radiatumy 
which is described by all authors as having ten radiating canals 
(2 X 5), in England, according to tlie researches of Allman, is 
always found with eight (2 x 4) canals. ClavateVa prolijera 
often has ei^ht instead of six tentacles (in the hydranth). From 
all these facts, to which I shall allude more particularly 
another time, it follows that the fundamental numuer (that is, 
the number which first appeared, and through the Tej>etition of 
which were produced all the numbers which we now meet) of 
the Hydroids as well as of other Medusse (and all Ccelenterata, 
in opposition to the Echinodermata, in which five is the num- 
hex) IS 2 ; and if we accept as real the biogenetical law, it 
follows that the forefathers of the present Hydroids had only 
two tentacles, and that, in consequence of the repeating of the 
number two 2, 3, 4, fi times and so on, there appeared Other 
morj)hological types. 



vfHgdmidti from ^ Whitt Sea, 


m 


I 


t.5 


I 


teS 


I 


— o- 
£ 


Tlii» can be explained by the annexed 
dia^am, showing the genealogy of the typ<^. 

As regards 3ie systematic position of 
this Hy<&oid, it undoubtedly forms a dis- 
tinct ^enus^ which I propose to name Mono^ 
brachivm. The species 1 propose to name 
Monobrackium parantunij the reason being 
explained below. If we seek to place it in one 
of the families knt jwn to us, it does not pro- 
perly belong to any of them, in consequence' I 

of its unsymmetrical single tentacle, and is 
therefore analogous to another interesting hydroid, Lar saheU 
larum^ Gosse. I consider it the best course to form for the above- 
mentioned hydroid a separate family, Monobrachiidas. Such 
a new family will find its justification in the great analogy 
which exists between the two Hydroids, which, therefore, 
1 now proceed to explain. In the first place I take into 
consideration the analogy of the mode' of life of Lar and 
Monobrackium, They are lx>th met with always on the same 
species of animals, — Lor on the tube of a worm {Sahella)y 
Monobrackium on the TMina aolidula^ and always on the same 
place, that is, where there are more currents and therefore 
conveyance of food, upon which the hydroid feeds. Lar is 
always found at the mouth of a sand-tube, from which pro- 
ceeds the worm, causing a strong eddy with its gills ; and the 
Monobradimm on the end of the mollusk (PI. V. fig. 1), This 
fact is very important, os it indicates a cause for the appearance 
of these two Hydroids, and conseq^uently it is the cause of the 
remaining analogies. And actually, if we compare Lar and 
MonobromiumwitYi other Hydroids, it appears thattheyhave the 
least number of tentacles — Monobrachtum one, Lar only two ; 
therefore it is evident that here the organization is defined. But 
we cannot regard Lar or Monobrackium as lower forms from 
which the hi^er have been developed, because in the Hydroids, 
almost without exception, we perceive a symmetrical placing of 
the parts, so that it is evident such unsymmetrical forms as Lar 
and Monobraohium could not be the stock. After the form like 
JProiohgdra Leuckarfiif some form ought to be reckoned having 
two symmetrically placed tentacles, such as, for instance, 
Atraotylu bitmiaculata ( — o — ), Besides this the fully deve- 
loped medusas of both Hydroids cannot be regarded as of 

S nroitivc forms; and every thing shows that as Lar and 
(onobrachium are products of degradation, they had at first a 
greater number ot tentacles, and that their mode of life, 
their parasitism, so to sp^k. on other animals, by which 
they profit in seeking their food, was the cause that some 
Ann, & Mojg. N, niat Ser. 4. Vol, xx. 16 
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of tlic tentacles, from not being required, wei'C thrown off. 
Actually the strong eddies formed by the worm as also by the 
siphons and the foot of the Tellina. infallibly brin^ portions of 
food, which falling into the moutli of the hydroid do away 
with that necessity for a great number of tentacles which 
existed when they led a different kind of life ; and thus there 
appears another analogy betwt^en the two liydroids — a inorci 
complex form of medusa in comparison with a trophosome 
reduced to a more retrograde fom. And it is clear that the 
medusa when parted from the trosophome loses those conditions 
in which the trophosomc continues to grow : it is subject to 
new conditions nearly like those of other meduam ; it swims 
freely on the surface ; and for the struggle of life it requires a 
goo(l organization. The third analogy is the asymmetry 
clearly indicated in both the hydioicls. The tyj)e of the 
medusa' may serve to show the condition of the trophosome 
before its degradation. As regards Lar^ it might be thought 
that it proceoxied from a hydroid which had at lirst six tenta- 
cles ; and this supposition reposes on the fact tlmt the medusa 
has six radial canals and six tentacles, as also on the dis- 
position of its only pair of tentacles, which are not symme- 
trically placed one opposite the other, but nearly at an angle 
of 60^', exactly as it would be if from a sexradial tyj)e four were 
taken away (see figure). In this manner the family 
Laridse forms a separate branch from the type 2 x 3. 
Analogically to this 1 think it follows that, after all 
that has been said, Monobrachium paraHitum forms a 
separate family, Moriobrachiidaj, as a branch detached from the 
type 2x2, as its medusa has only four radiating 
canals (see figure). The genealogical tree opjjosite i 

may elucidate the place of Monobrachitm among the V 

other types. I 

This Ilydroid may be briefly characterized as follows 

Order HYDROIDA. 


Suborder Athecata. 

Fam. Monobradbiidfls. 

Hydrocaulus not developed; hydranthwith a single filiform 
tentacle ; central mouth without lobes. Gonophores medusi- 
form planoblasts with four radiating canals. 

Mokobuaotium, n. g. 

Hydrorhiza consisting of a continuous expansion, not com- 
posed of a mass of anastomosing stolonic tubjjs; hydranf^ 
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cylindrical, truncated above, with a single filiform tentacle, 
placed higher than the middle of body. Gonophores without 
olastostyles, medusiform planoblaats: medusa with four radia- 
ting canals, sixteen tentacles, and eight well-developed genera- 
tive sacs, two from each radiating canal. 

Monohrachium parasitum ^ nov. sp. 

Trophosome, Hydrocaulus about one fourth or one fifth of 
the hydranth, formed by a chitinous tube springing from the 
hydrorhiza, which covers tlic end of the Teilina-solidula %)\^\\. 
Hydranth 2 millims. in length, cylindrical!, without a hj^or 
stome, truncated at the summit, which is provided with a 
sii^le, regular, round aperture. 

The single filiform tentacle v(5ry long, from three to four 
times the length of the body, is placed at the upjier half of the 
body at a small angle. 

Gonosome. Stem of the gonophorc short and thin. The 
medusa has eight generative sacs of the same length as the 
bell. 


In one of the next numbers of this Journal I will describe a 
few more equally interesting genera and species of Hydroids 
from the northern sens of Kussia. Thus, tor instance. I have 
two Hydroids from the White Sea which belong to tlie order 
Thecaphora (family Sertularida^), of which I form a separate 
genus {Polyserias) ; their hydrothec-ce are arranged not as 
usual in two, but in six or even more rows. One of them 
(PI. VI. figs. 15, 16) 1 have named Polyserias Hincksiiy in 
honour of the Eev. T. Hincks, whose writings on the Hydroida 
are deservedly held in high estimation; another species 
of the same genus, of which the hydrotheca are joined to the 
stem as in Thuiariay I name Polyserias alaciafis. I found 
several other species of this genus in the collection of Hydroids 
in the St.-Petersburg Museum of the Academy of Sciences, 
brought from the Sea of Ochotsk and Kamtschatka. Another 
interesting genus, also from the White Sea, was found by 
Professor Warner of the St.-Petersbur^ University, to whicli 
I have given the name Oorhiza. It is distinguished by having 
sporosacs with only one egg rising from the hydrorhiza without 
the aid of a blastostyle, by which it differs from Hydrae^iniaj 
which always has blastoatyles. In all else there is very 
little difference from Ilydractinia or Podocoryne ; therefore it 
lielongs to the family Hydractiniidee. A species of Sertvn 
laria is interesting, from having its hydrorhiza cemtinuous. 
fonned by the confluence of the Separate threads, I shall 
name this species, which is also from the White Sea,, 
Sertularia albtmaris. 
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EXPLANATION OF THE PLATES. 

Plat® V. 

Fig, 1, TelUna soliduh with a <?olony of Monohrachium paratdtnm^ mag- 
nified : rt, a young ProtohyaraAWie specimen ; ft, gunophore. 

Fig. 2. Thret) specimens of fully matured hydranths and a gonophore, 
more magnified : the oral orifice of the body ; ft, itji single 
tentacle; c, chitinous membrane, covering the coenosarc and 
forming a continuous hydrorhiza ; d, a slightly developed hydro- 
caulus; c, gonophore. 

Fig. 8. A gonophore pressed by R covering-plate : u, chitinous membrane 
covering the medusa ; ft, umbrella of the medusa; c, the short 
pedicle of tl)e gonophore ; d* cP, n pair of m^xual sacs ; (P (P {f 
the same ; tf‘, sac only, the other is omitted ; g\ g^.g^y g*y the 
f(mr radiating canals; /*, Z', the four principal tentacles, 

into whi('h are continued tne radiating canals, and between winch 
are disposed the other twelve bmiacles. 

Fig. 4. A gonophore less compressed by a covering-glass : two radi- 

ating canals, very distinctly seen ; ft^, ft^, ft®, ft\ four tentacles, the 
first develojHid ; c, chitinous membrane. 

Fig. 6. A gonophore with the eight sexual saC/S seen through the 
coverings. 

Fig* 6, The same gonophore seen from above ; the sixteen tentacles are 
seen. 

(All the figures excepting figs. 1 and 2 are drawn by the camera lucida.) 

Plat® VI. (drawn by the camera lucida). 

Figs. 7, 8, 9, 10. Transverse sectionsof the hydrauth. 

JFfo, 11. A thread-cell. 

F^. 12. Transverse section of a gonophore in an advanced state of deve- 
lopment, with the umbi'ella, the four radiating canals, and the 
eight sexual sacs. 

Fig. 18. Transverse sec’tions of the same gonophore, but at a higher part 
of it, where the original four sacs are not yet quite divided lon- 
gitudinally into eignt. a and ft are the two opjwsite sacs at a 
more advanced stage of longitudinal division than the two other 
sacs. 

Fig. 14. The same from another gonophore, not yet so mature as in figs, 
6, 7, but made at the same part of it as the sei^tion presented in 
tig. 6. 

Fig, IB. Folgssrias liincksii, nat. size. 

Fig, 16. The same, magnified. 


*7%^ PoBt'^tertiary Foaaih procured in the late Arctic 
Ikicpediiion / with Notes on aome of the Recent or Living 
i^luBoa from the same Expedition, By J, Gwyn 
Jeffreys, LLD., F.R.S.* 

Me. Edgar Smith, of the British MuBCum, has published, in 
tibo.‘ A""*.!** And Magazine of Natural History ’ for this month 

^ Communicated by the author, and read at the Plymouth Meeting of 
the Association, 20th Aug. 1877. 
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(August 1877), a list of the recent ot Kring Jfollusca brought 
home by Capt. Feilden and Mr, Hart, the Naturalists of the 
last of our Arctic voyages ; and I propose to supplement that 
list with a notice of the Post-tertiary loasils collected not only 
by the Naturalists, but also by Lieut. Egerton and Dr. Moss, 
two of the officers of H.M.S. ^ Alert.’ 

I cannot help sharing Mr. Smith’s expression of disap- 
pointment with the con^ological results of the Expedition. 
The number of Post-tertiary as well as of recent species of 
Mollusca is venr scantr. In analogous or apparently similar 
cases of so-called glacial and raised sea-beds in Great 
Britain, Scandinavia, and Canada, which 1 have examined, 
I collected in two or three hours a greater number of fossil 
species than those procured in the Expedition. However, great 
allowance must be made for the difficult circumstances under 
which the specimens were collected in sucli very high latitudes ; 
and I have no doubt that the Naturalists did their best. The 
fossil specimens brought home by the Naturalists are in the 
Museum of Economic Geology, under the charge of the 
Palaeontologist, Mr. Etheridge, and in the British Museum : 
Lieut. Egerton presented his specimens to the Geological 
Society ; and Dr. Moss kindly placed his at my disposal. 

The subject of the present communication is especially inter- 
esting to geologists, ibecause it is closely connected with the 
history oi those former conditions and changes of climate 
which left so many traces in Europe and Nortli America, in 
the form of raisea beaches and sea-beds. The investigation 
of the organisms, particularly of the Mollusca, imbedd^ in 
those deposits becomes highly imjwrtant for the study of the 
Post-tertiary or Quatemaiy epoch, as well in a geographical 
as in a hydrographical point of view. 

The extent of oscillation to which the earth’s crust in the 
northern hemisphere has been subjected, during a compara- 
tively recent period, is remarkably exemplified m the case of 
Scujctcava rugosa. The large arctic form of this species in a 
fossil state has been dredgea between the Hebrides and Faroes, 
at the depth of 2070 feet (845 fms.) ; the same form is abun- 
dant on me surface at Montreal ; and it has been found on 
Moel Trytaen at the height of 1860 feet : a difference of 8480 
feet between depression and elevation is thus shown. The 
usual habitat of 8* rugosa is shallow water, although I have 
a specimen from 1230 fms. or 7380 feet, and fragments from 
1622 fathoms or 9732 feet. The last-mentioned depth, added 
to the height of the Moel Tryfaen sea-beach, gives a measure- 
ment of 11.092 feet, being nearly equal to two thirds of the 
height of Mont Blanc, 
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Tte position of the stationa where theae fowib were found 
ill the Arctic E^LjKjdition is as follows 

No, 1. N. lat. 82" 27', W. W BV 42'. Shell Plats, 200 feet 
alK)ve the present level of the sea ; sandy mud, inter- 
stratified with layers of moss (Moss). 

No. 2. N. lat. 82" 32'. North of Dumbbell Harbour, 28rd 
July, 1876 (Egerton). 

No. 3. N. lat. 82° 33'. Kane Valley; mud beds, 40 feet 
(Feilden). 

No. 4. N. lat. 82" 35'. BlackclifF Bay, in great quantities 
at all heights up to 100 feet alM)ve present sea-level 
Port Foulke, 300-400 feet above present sea-levcl ” 
(Egerton) . 

No. 5. Plain between Polaris Bay and Newman’s Bay, 600 
feet (Hart). 

No. 6. Franklin-Pioi'ce Buy ; ancient mud beds, 180 feet ” 
(Hart). 

No. 7. Cape Frazer ; 10 feel above sca-level ” (Hart). 

No. 8. Bivouac Plain ; old-sca bottom ” (Hart). 

No. 9. Floebcrg Beach; nmd hanks, 200 feet” (Hart). 
The latitude is not marked ; but Dr. Moss tells me 
this station is near No. 1. 

No. 10. Plain, Musk-ox Bay; 100 feet” (Hart). 

No. 11. Near Simmoud’s Isle, towards Cape Joseph Henry ; 

^^40 feet, October 1875 (Feilden). 

No. 12. Isthmus, Cape Joseph Ilemy (Feilden). 

The last station was the most northern. 

To avoid repetition, the number of the station and the name 
of the discoverer only will be given. The letters ft.” signify 
the height in feet above the present level of the sea, and 

fms.” the depth in fathoms of six feet ; 1. w.” stands for 

low-water maric at spring-tides. The fossil species of Mol- 
lusca are 18, of Actiuozoa 1, of Foramiuifera 1, and of marine 
plants 1, being altogether 21 species. 

MOLLU8CA. 

CONCIIIFEUA. 

Pecten Qrmnlandicm^ G. B, Sowerby. 

OrcenlandicHVf 0. B, Sowerby, Thes. Conch, part ii. p, ^7, 
pi xHi. f. 40 (1842). 

Station No. 1 (Moss) ; No. 9 (Feilden). 

Keoent. Arctic Ocean ( Parry) : Spitzbergen (Torell) : Fin- 
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mark, 40-^160 fms. (Lovfe, Sara) : White Sea and coasts of 
Bussian Lapland (Middendorff) : Gulf of St. Lawrence., 150 
fms. (Whiteaves) : ^ Porcupine ’ Exj)edition, 1869, 420-542 
fms., young: 1870, Bay of Biscay, 257-539 fms., young: 
Arctic Expeaition, 5i-35 fms. (Feuden and Hart). 

Fossil. Tangy Glen, W. Scotland (Robertson and Cross* 
key) : E. Scotland, 80-40 ft. deep : Elie, a few ft. below the 
surface (Jamieson). 

The shell is certainly not equivalve,’^ as Soworby de- 
scribed it. It is tlie P. vitreus oi Gray in the ‘ Supplement to 
the Appendix of Parry’s First Voyage,’ but not Chemnitz’s 
species of that name. 

Ledapemulaj Muller. 

Arcu pemuhy Miill. in Beschaftigungen naturf. Freunde, vol. tv. p. 85. 

Var.^Zeufe. Shell sickle-shaned, longer (from the beak 
to the front margin^ and flatter tlian the variety Jacksonii of 
Gould or htLccata oi Steenstrup ; the rostrum ” or point is 
short, blunt, and more or less upturned in the adult ; front 
margin curved. 

St. No. 1 (Moss). 

Recent, ^itzber^en (ToreU, Eaton) : Wellington Channel 
(Belcher). The typical form and other varieties inhabit both 
sides of the North Atlantic as well as the North Pacific, at 
depths of from 20 to 160 fms. : ^ Porcupine ’ Exp. 1869, 
251 fms.; 1870, Bay of Biscay, 305-617 fms.: ^valorous’ 
Em. 15-176 fms. ; Arctic Exp., 5^ fms. (Feilden). 

Fossil. Post-tertiaiy or ^^glacial ” beds in the Nortii of 
England, N. Wales, Ireland, Scotland, Scandinavia, and 
Canada, surface to 320 ft. : Moel Trylaen, 1330-1360 ft. 
(Darbishire). 

Variable in shape and sculpture. Having many synonyms, 
or polyonomatous. 

Ledajrigiday Torell. 

Bidi. t. Spitzbergens MoUuskfaima, p. 148, 1. 1. 

St. No. 3 (Feilden), 

Recent. Spitzbergen, 30-60 fms., and Greenland, 260 
fms. (Torell) : Iceland (Mus. Copenhagen) : Finmark, 200- 
300 fms. (Sars) : Shetland, 60 fms. (J. G. J.) ; Gulf of St 
Lawrence, 150 fms. (Whiteaves) ; ^ Porcupine’ Exp., 1869, 
114-1360 fms, ; 1870, Bay of Biscay, 227-1096 fms. : ^ ValcK 
rous’ Exp., 175 fms. 

Yoldia nana of M. Sars. 
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Area glacialia^ Gray. 

Area ^ciaUs^ Gray, Suppl. App. Parry’s Voyage, p. ccxUt (1824). 

St. No. 9 (Feilden). 

Recent. Arctic Ocean (Parry) : Welliiip^ton Channel (Bel- 
cher) : Mill! 1 Jog ’ Exp., 1622 fnis. (Wallich) : Iceland 
(Mns. Copenh.) ; Spitzbergen (Torcll) : Scandinavia, 60-300 
fms. (Malm and otriers) : Shetland, 80-85 fras. (J. 6. J.) : 
^ Lightning ’ Exp., 189 fms. : ^ Porcupine ’ Exp., 1869, 164- 
422 fma. ; 1870, Bay of Biscay, 45-690 fms. : Mediterranean, 
60-1456 fms. : .^Cgean (Forbes, Jlde M^Andrew) : Mediter., 
30-300 fms. (Stefanis, Narcs, and others). 

Foshil. Norway, 20-240 ft. (Bars and others) : Sicily 
(Philippi and others) : Maine Co. (Lyell). 

Synonyms: A,ohliq\ia^ Philimi, 1844; .4. Malm, 

1863 (non Linn^) ; A. Lanielsscn, 1869. 


Axinua jlexuostiSy Montagu; var. Oouldii, 


TelUna JUxuosa, Mont. Test. Brit p. 72. 

St No. 1 (Moss). 

Recent. (Type and varieties.) N. Atlantic, Mediterranean, 
and Adriatic, 3-450 fms. : Gulf of Mexico, 91 fms. (Pourtales): 
Swedish Exp^ 1868, 540 fms. : ^ Lightning ’ Exp. 550 fms. : 
^ Porcupine * Exp., 1869, 96-557 fms. ; 1870, Bay of Biscay, 
20-1095 fms. ; Mediterr., 5-110 fms. : ‘ Valorous ’ Exp., 7- 
410 fms. : Arctic Exp., 6^ fms. (Feilden) : N. Pacific (P. 
Ca^enter) . 

Fossil. (Type and varieties), Scandinavia, Scotland, 
Monte Mario^ Sicily, Canada, and Maine, 0-320 ft. : Coral- 
line and Belgian Crags. 

The varieties OoMti, Saraiij and polyaona are connected 
br intermediate gradations ; the last-named variety ift the most 
aoerrant. 


Aata/rte lorealis^ Chemnitz. 

Venus horealia JUnnaif Ch. Conch. Cab. vol. vii. p. 26, t. 39. f. 412, 
414 (in ind. Schroter V. borealis) ; not V. horenUS) L.,asXttctVia 
horeime, 

St No. 1 (Moss) ; No. 4 (Egerton) ; Nos. 5, 8, and 10 
(Hart); No. 11 (Feilden). 

Recent. Arctic Ocean and N. Atlantic, southwards to the 
Danish coasts, 2-80 fms.: Swedish Exp., 1868, 1800 fms. 
(fragment) : ' Valorous’ Exp., 12-1450 fms.; Arctic Exp., 
5| 1ms. : N. Pacific (Midd.). 

Fossil. N. and W. England, Wales, Ireland, Scotland, 
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Scandinavia, and N.E. America,Burfaceto44()ft.: Macclesfield^ 
500-600 ft., and Mod Tryfaen, 1330-1360 ft. (Darbishire) : 
Port Kennedy, (Jreenland, 100-500 ft, (Walker). 

SynonymH very numerous. A specimen dredged in Dis- 
covery lUy by (vapt. Feilden corresponds with .the variety 
elUptim of A, sulcata. 

AsUiy^te fabula^ Keevc. 

Astarte fahulay Iloovo, in Bolcher’s Last of the Arctic Voyages, voL ii. 
p. SOk, pi. xxxiii. f. 5, n, b (from type !). 

St. No. 3 (Feilden). 

Recext. Wellington Channel (Belcher) : E. (Trcenland 
(Mobius) : Snitzbergen (Torcll, Eaton) : Arctic Exp., 5^- 
ISfrns, (Feilaen). 

I am now satisfied that A, Warhamt of Hancock is not this 
species, but the same as Crassimi (lepressa of Brown = A. cre- 
bneostata, Forbes, = 4. liichardHom^ Reeve. 

Newra suhtorta^ G. O. Bars. 

Nemra Huhtorla, (1. O. SarH, M8.. Jeifr. in Ann. Nat, Hint. Dec. 1876, 
p. 4tKl. 

8t. No. 3 (Feilden). 

Re(;ent. Vadsi) (G. O. Hars) : Bergen (Keren) : Ilammer- 
fest (M‘ Andrew) : Spitzbesrgen (Torell) : ^ Lightning ’ Exp., 
550 fins.: ‘Porcupine^ Exp., 1869, 62-125 fins.: Wbrin- 
gen ’ Exp., 400 fins. (Friele) ! 

This jiretty little shell differs from N. ohesa of Lov^n in 
being not only much smaller, but more gibbous or swollen, 
and m having a shorttir and upturned rostrum^ which appears 
twisted when viewed edgewise. N. ejaigua is more slender 
and delicate, besides being peculiarly sculptured. N. pellmida 
of Stimpson is distinct from any of the above. 

Saxicava rugosa^ Linnd. 

MytUm ruyoiusy Linn. Hyst. Nat. ed. xii. p. 1156. 

St. No. 4 (Egerton) ; Nos. 6, 7, and 10 (Hart) ; No. 12 
(Feilden). 

RiiCENT. Probably in everjrsea throughout tlie world, from 
the upper part of the larainanan zone to the line of soundings : 

‘ Bulldog ’ Exp., 1622 fms. (fragment) ; ^ Lightning ’ Exp*, 
170-560 fms.: < Porcupine’ Exp., 1869, 90-1230 fms.; 
1870, Bay of Biscay, 20-717 fms.; Meditcrr., 26-92 fms, ; 
^ Valorous ’ Exp., 3-60 fms. ; Arctic Exp., 5^-30 fms. 
(Feilden). 
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Fossil. UniYcrsally distributed in the fossiliferous Drifts ” 
and glacial ” beds of Europe (including Sicily) and N, 
Asia and America ; also Coralline and Red Crag. Heights 
0-1360 ft., the last being at Mod Tjyfaen. 

Mya tnincata^ Linnd. 

Myu tt'mtcaiaf L. 8. N. p, 1112, cd. xii. 

St No. 4 (Kgeiton) ; Nos. 5, 6, and 10 (Hart) ; No. 12 
(Feildcn). 

Recent. Seas of Northern Europe, Asia, and America, 
1, w.-lOO fms. : ‘Valorous’ Exp., 3-80 fms. ; fragments, 
175 fins. : Arctic Exj)., fms. ( Kcilden). The most south- 

ern localiti(\s recorded are the Ray of Biscay on tlie authority 
of Bcltremieux and others, and the Adriatic on that of fl. v. 
Martens and of Danieli and Sandri. The variety UMeval- 
lenais or ahhreviata is more especially arctic, although I have 
dredged it in Bedfast Bay and on the coast of Essex. 

Fossil. Every raised beach and sea-bed in Europe, Ice- 
land, and N. America, from 2 to 1360 ft, : Crimea, subfossil 
(Sicmascho) : Port Kennedy, 100-500 ft. (Walker) : ‘ Porcu- 
pine’ Exp., 65 fms. = 390 ft : Norwich, Red, Coralline, and 
Antwerp Crags. The usual fossil form is the variety Udde^ 
vallerms. 


(iASTROPODA. 

Trochus umbilicalia^ Broderip and Sower by. 

Margarita umbilicalisj Brod. & Sow. in Zool. Jouni. vol. iv. p. **171 
( 1829 ). 

St No. 1 (Moss) ; No. 3 (Feilden). 

Recent. Arctic Seas (Parry and others) : ‘ Valorous ’ 
Exp. 20 fms. : Arctic Exp., 5^-15 fins. (Feildcn). See also 
Ann. Nat Hist, for March 1877, p. 237. 

Trichotropia horealis^ Broderip and Sowerby. 
Tr%ohotrapi$ borealia^ Brod. & Sow. in Zt)ol. Jonrn. vol. iv. p, 806. 

St. No. 3 (Feilden). 

Recent. Arctic Seas in both henii^heres, Sitcha Isle. 
Iceland, Faroe I., Norway, Dogger Bank, Scotland, and 
Ireland, IJ. S. America, Canada, and Labrador, t5-150 fms. : 
‘ Lightning ’ Exp., 530 fms. : ‘Valorous ’ Exp., 67-176 fms.: 
Arctic Exp- 6| fms., and Dumbbell Harbour (Feilden). 

Foa&iL. Bridlington, Moel Tryfaen (1330-1360 ft.), Wex- 
ford, Scotland, Nomay (0-80 ft.), Sweden, Canada, and 
Labrador : (kwalline Crag. 
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Buocinum hydrophanum^ Hancock. 

Bucdnum hydropkanumy Hanc. in Ann. Nat. Hist vol. xviii. p. 326, 
pi. V. f. 7 (1846). 

St. No. 2 (Egerton). 

liECENT. Davifl Strait (Warham and Harrison, fide Han- 
cock): Wellington Channel (Belchei’) : ? White Sea and 
coasts of Russian Lapland (Baer, MiddendorfF as Tntonium 
Qrmnlandxcum. var. hydrophana ) : Arctic Exp., Franklin- 
Pierce Bay (Feilden and Hart) ; Dobbin Bay, 30 fms. 
(Hart). 


Trophon clathratus^ Linnd, 

MurM^ dathratuSf L. S. N. ed. xii. p. 1223. 

St. No. 12 (Feilden). 

For the range of this common Northern species and its 
variety truncataj as well recent as fossil, see the ^ Annals of 
Natural History ’ for April 1877, p. 325. I may add that the 
typical form in a fossil state occurs at Macclesneld and Moel 
Tryfaen (500-1360 ft.), and that Fuaus costatus of Hisinger 
ana F. imhricatus of James Smith are among the synonyms. 
In CO. Antrim the variety lives between tide-marks. 

Plmrotoma tenuicostata^ M. Sara. 

PlmirUoma tmuicostataj Sara in Vid. Selsk. Fork, p, 269 (1868). 

St. No. 1 (Moss) ; fragment only. 

Recent. See Ann. Nat. Hist., April 1877, pp. 829, 330. 
And add ' Bulldog ’ Exp., 1622 fms. 

Pleurotoma eocaratUy Moller. 

Pefrancia exaratay M611. Ind. Moll. GtcdiiI. p. 12. 

St. No. 1 (Moss) ; fragment. 

Recent and Fossil. See Ann. Nat. Hist., April 1877. 
p. 332. And add East-Anglian Middle Glacial dcjKxsits ’ 
(Wood and Harmer). 

PleuToUma Trmelyanay Turton. 

Pleurotmm TrevManum, Turt. in Mag. Nat. vol. \m. p* 351 (1634). 

St. No. 3 (Feilden) • 

Recent and Fossil. For the geographical and g^logical 
distribution of this species see Ann. Nat. Hist., April 1877, 
p. 332. Bars dredged it at the deptli of 400 fms., and has 
recorded it as fossil at heights of 60-240 ft. It occurs in the 
Red and Iceland Crags. 
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Cylichna alha^ Brown. 

Voharia alba. Brown, III. Conch. G. B. Sc I. pi. acxviii. f. 43, 44 (1827). 
St. No. 3 (FcilJen). 

Recent and Fossil. See Ann. Nat. Hist., April 1877, 

S . 333. In the ^ rorcupine ’ Expedition of 1869 it was 
redged between tlie Hebrides and Faroes in 114frn8. ; and in 
the expedition of 1870 a closely allied species, if more than a 
variety, came from depths of 227 and 539 fms. in the Bay of 
Biscay. Arctic Exp., 5i fnis. (Fcilden). 

CGELENTERATA. 

Actinozoa. 

I am informed by Dr. Moss tliat Capt. Feildeii found in 
the mud-bank at Blackclitf Bay several specimens of the 
corallum or axis of a species of Pennatida^ about six inches in 
length. 

PROTOZOA. 

Foraminipera. 

Cornuspira foUacea, PhiHpi)i . 

Orbia foUaeeuay Phil. Faun. Moll. Sic. vol. ii. p. 147, t. xxiv. f. 2*'5. 

St. No. 3 (V eilden). 

Recent. Uatania (Philippi) : N. Atlantic (J. G. J.). 
Fossil. Palermo (Philippi): Lincolnshire and Cambridge- 
shire Fen-clays (Pai’ker and Jones). 

CRYPTOGAMIA. 

Marine Alg^e. 

Melobeaia polymorphdj Linnd. 

MUIapora poif/morpha, L. S. N. ed. xii. p. 1286. 

St. No. 12 (Feilden). 

Recent. All the coasts of tlie N. Atlantic (including 
Greenland), and probably a much more extensive area of the 
ocean. 

In connexion with the present communication I would take 
llie opportunity of making a few remarks on Mr. Edgar 
fifmitlrB list of the recent Mollusca procured by the Naturalists 
ot the Arctic Expedition. 
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These remarks, although critical, chiefly relate to the selech 
tion or adoption of specific names, and do not affec^t the value 
of his excellent paper. Such difierence of opinion among 
zcx>logists as to the limits as well as names of species is not 
only notorious, but useful. Wc are all actuated by the same 
motive, viz. the honest and careful investigation of those 
branches of natural history to which we devote our attention ; 
and 1 can truly give Mr. Smith the fullest cnidit for the 
ability and zeal which characterize his work. 

Modiolarla discoTR^ Lining ; var. hvimjata, 

Modida Undgat-a^ <3 ray in Suppl. to App. of Parry V Voyage, p. ocliv 
( 1824 ). 

At least half a doztm species might be made out of tlie 
varieties of M, discors^ if we regard size, shape, and the com- 
parative number or absence of radiating striie as specific cha- 
racters. I have examined many hundred specimens from 
different places, and can scarcely find two precisely alike. 

l^edxx arcticaj Gray. 

JSfmuln arctica^ (3 ray, I, c. p. ctIj. 

Mr. Smith has followed Broderip and Sowerby in referring 
this to the species known as N, limatulaoi Say (1831), which 
is probably N. lamceolaia of J. Sowerby (1817). But I must 
adnere to my former opinion that Gray’s species is the same 
as the A. truncata of Brown (1827) . Gray gives the length 
(from front to back) half an inch : depth (from umbones to 
the opposite edge) a quarter:” he describes his shell as ‘^very 
slightly concentrically wrinkled ” and obliquely truncated 
behind,” all of which characters suit Brown’s spexues. Leda 
limatula is three times as long and deep, according to Gray’s 
mode of admeasurement ; it is not concentrically wrinkled^” 
nor truncated behind.” As to Gray’s shell being placed in 
his division behind slightly produced^ gaping,” his N. roa- 
trata (Z, pernula) is placed in another division, behind much 
produced, gaping.” All these three species of Leda gape ” 
more or less at tlie hinder extremity. Torell, in his admira- 
ble treatise on the Mollusca of Spitzbergen, has fully demon- 
strated that Gray’s JV. arctica is identical with Brown’s N, 
truncata. Each of the above specific names has several 
aliases. 


Saxicam rugom^ Linn^. 

I prefer retaining tliis specific name for the following 
reasons. We find, in the 12th edition of the ^ Systema 
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Nature ’ three names given for the same species, viz. My a 
uTGtica^ Rolen minutus^ and Mytilus rugosm. None of them 
appeared in any of the prior editions. The only reference 
made to other works is in the case of Mytilus rugosus^ where 
Lister’s ^ Aniinalia Angliai ’ is quoted ; and there can be no 
doubt tliat the quotation is correct. Hanley regarded Mytilus 
Tugosus and Mya arctica as distinct sj)ecie8; and in his 
^ Ipsa Linn«;i Conchylia ’ he says, as to Mytilus rugosm^ that 
the only shelLs in the Linnean collection contained in the 
box thus marked in the cabinet are worn fiill-ag('d specimens 
of Saoricava arctica or Hiatella ohlonga of Turton.” This 
species has no end of other synonyms. 

IVichotrojiis tenuis^ Hmith. 

In Litiorina Htorea and Fusus antiquus the same kind of 
distortion is observable. The mouth of the shell becomes 
more rounded or circular, and the base is more or l(‘ss umbi- 
licated. I’he earlier growtli of the shell is quite regular in 
distorted specimens of the common periwinkle and almond- 
whelk ; and usually the last whorl only in such specimens is 
abnormal, probably in consequence of the mantle being then 
injured. I must venture to regard the present so-called species 
as a monstrosity of T. hicarinata. 

liuccinum sericatum^ Hancock. 

Mr. Smith’s description and figure of the radula do not 
quite agree with the acscription given by Mr. Jabez Ilogg in 
my preliminary report of t lie ‘ Valorous ’ cruise (Proc. Itoy. 
Soc. no. 173, p. 201), nor with his drawing, which were 
taken from a full-grown specimen of what I consider the 
same variety of B, (JroBnlandioum, The only difference con- 
sists in one of the lateral plates shown in Mr. Smith’s figure 
having two fangs instead of three; and it may he ac- 
counted for by Mr. Smith’s specimen being young. I sus- 
pect that the figures in Troschel’s ^ Gebiss der Schnecken,’ 
J8d. ii. L* ii. T. vi. f. 12 and 13, have been accidentally 
reversed, and that f. 12 belongs to B. gladale and 13 to j9. 
Grwnlandicum. As to the epidennis, I concur with Dr. MOrch 
in the remarks which he published in the last number of the 
^ Journal de Conchyliologie,’ p. 267, viz. : — ‘ L’iSpiderme des 
Buecins et des Fuseaux est extr^memont variable ct n’offre 
qu’i peine des caract^es sp^cifiques constants. Ainsi, le 
Bttccin ond<$ possfede, tant6t un ^piderme lisse ot mince, tan- 
Idt nn ipidemie cili^ et «5pais. La promifere forme se trouve 
ehez les individus qui vivent sur un fond rocailleux ; la der- 
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ni^rc sur ceux qui habitent un fond vaseux, II me semble 
hors de doute que ces deux formes constituent une seule et 
mOme esj^ce.’^ See also my remarks on the epidermis of 
Fnsus Sabini in the ^ Annals of Natural History ’ for A^ril 
1877, p. 327. It is impossible to form a satisfactory opinion 
as to tlie discrimination of species and varieties without 
liaving had an opportunity of examining and comparing a great 
number of specimens from many localiti(5S. That op{>ortunity 
has fallen to my lot with respect to B, Orvenlandicum and 
its varieties. 


Fmm Sabtni\ Gray. 

Buccinum Sahiniiy Grny in Suppl. App. Parry’s Voyage, p. ocxl,a 
Fmns Sabini^ Gray, Zool. Beecney’s Voyage 

Our arctic species agrees with Gray’s description in every 
particular except si/^c, which he gives as axis throe-fourtlis 
of an inch, diameter thrce-eigliths ; ” and it must be borne in 
mind that he says, the specimen brought home appears to be 
young.” My largest specimen is double the above size, being 
an inch and a half long and three fourths broad. 

I will complete Mr. Smith’s list by giving a few more 
stations from the Arctic Expedition, as well as by adding 
another species. 


1. Ledxi minuta^ Muller. 

Franklin-Pierce Bay, 15 fms. (Feilden). 

2. Trochus helicinm^ Fabricius. 

Franklin-Pierce Bay (Feilden). 

8. Troohm umhiUcalis^ Broderip and Sowerby. 

Discovery Bay, 5 J fms. (Feilden) . 

4. Trocku8 olivacetta^ Brown (1827). 

Troehua arfferUattMfGovld (1841). 

Marpariia glmtca, MoUor (1842), 

Margarita HairiamL Haucook (1846>. 

And apparently M, albula^ Gould (1862). 

These specimens were deposited in the Museum of Eco* 
nomic Geology, 

Mr. Smith says that the arctic collection of shells leads to 
the condusion that the Mollusca of West Greenland am 
American rather than European, because of the 84 speoiea 
obtdned. at least 16 are found off the Atlantic coast of Ihe 
United States, whilst only 4 or 5 have been recorded from 
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EuroDcan Seas, and the remainder, as far as our present 
knowledge extends, arc exclusively Greenlandic.” Now I 
find, by analyzing his list, that out of the 34 species no less 
than 28 have been recorded as European and American, 2 as 
European and not American, 1 as American and not European, 
and 3 as exclusively Qreenlandic. 

The Crustacea collected in the Arctic Expedition have been 
most carefully worked out by Mr. Miers, of the British 
Museum, and published in the * Annals and Magazine of 
Natural History’ for July and August 1877. The result 
shows that out of 30 species of Crustacea brought home, 28 
are European (Icelanu, Spitzbergen^ Scandinavia, Britain), 
and ] 6 only are American ; 12 species are Greenlandic and 
European, but not American ; and 2 only are Qreenlandic and 
American (one of the latter doubtful), but not European. 

There can be no question that marine animals, especially 
those of the Invertebrate kind, abound in the Polar Ocean as 
far north as it has been explored. All writers on the natural 
history of the arctic seas agree in this ; and I can personally 
testify to the fact, with respect to Davis Strait, in comparison 
with other parts of the North Atlantic, In the late Arctic or 
Polar Expedition Capt Markham and Commander Parr found 
several specimens of a shrimp-like crustacean {Anonyx nugax 
of Phipps) and Foraminifera at the deptli of 72 fathoms in 
83^ l[f N, lat. The expedition did not get further than 83° 
20' 26^', being about a mile and lialf beyond the place where 
those maiine animals were found. Professor Torell, in his 
essay on the Mollusca of Spitzber^en (which lies between 
76° 30' and 81® T N. lat.), says that the seas there teem 
with life, and that phosphorescent animals on the surface 
are so numerous that, wliile sailing during the night, one 
could clearty distinguish a ray of light in the dark wake of 
the ship, ocoresby had given a similar account of the lumi- 
nosity of the arctic seas in equally high latitudes. Sir George 
Nares, in his official Report of the Arctic Expedition, did not 
allude to the subject — although he mentioned that early in 
June, 1876, ducks and geese passed in small flocks of about a 
dozen, flying towards the N% W . from the winter quarters of 
the ^ Alert,’ in 82° 24' N. lat. ; and it must be recoUected that 
these ducks and geese subsist entirely on marine animals, 1 
am therefore at a loss to know upon what grounds Sir 
Rutherford Alcock. the President of the Royal Geo^aphied 
Sociely, stated^ in his Address on the 28th of last May, as a 
fact that animal marine life almost ceases to exist in the 
ioMXxvered Polar sea/’ and that the Palesocrystic sea is a 
iliMi* ^ Mag. N. JlisU Ser 4. Vol, xx. 17 
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Bea of solitude.” Possibly his statement is capable of expla- 
nation. He did not notice the ‘ Valorous ’ Expedition, which 
yielded no inconsiderable results by way of addition to the 
marine fauna of the arctic seas, and to which the President of 
the Royal Society had done justice in his annual address 
eighteen months previously. 


XXXII . — Description of a new Species 0 / Helix. 

By EoGAit A. Smith, Zoological Department, British Museum. 

Helix (Merope^i) Barnaclei, 

Testa imperforata, oonoideo-globosa, lovis, tenuiuscula, nitidissima, 
fulva, nigro-fusco bifaspiata ; spira conoidea, vix couvexa, apioo 
obtusiuserdo ; anfraotus 4^, convexiuBcuU, sutura distinota ^ba 
sejuncti, lineis incrementi arcuatis soulpti, ultixnus subventrioosus 
ad aperturam breviter doflexus, ad i)oriphoriam albus obsolete 
carinatuft, infra in medio impressus; apertura obliqua, irre- 
gularitor lunato-triangularis ; peristoma loviter inorassatum, 
refloxum, ulbidum, extus castaueo marginatum, margine coin- 
mellari recto, calloso albo. 

Diam. max. ^4 mtUim., min. 21 ; alt. 15. 

Testa junior ad peripheriam anfr. ultimi acute carinata et fascia 
lata alba, nigro maiginata, cincta, angusto perforata. 

Shell imperforate in the adult state (narrowly umbilicated 
when immature and acutely angled at the perinhery ), conoidally 
globose, with a very shining surface, of a ricii fulvous or deep 
fawn-colour; the upmr whorls become gradually paler than 
the last, and toward the apex are semitransparent horn- 
colour and encircled a sin^e narrow dark brown line just 
above the suture, which is white; this line becomes much 
broader upon the body-whorl, which has a socond similar band 
beneath the more or less white periphety j this is obsoletely 
keei^ or angulated near the upper end of the lip, the keel 
vanishing altogether on the last naif of the whorl ; whorls 4^, 
a little convex, having no other sculpture than the arcutile 
lines of ^owth (except in young shells, w'here they are obsot 
letely spirally striatrf), the mt somewhat ventnoose, rexf 
shortly deflexed at the aperture ; beneath paler or hom-^lour 
and a little concave in the middle or umbilical region} the 
aperture is very oblique, very irregularly teiangoW-luna^ 
white within, banded with bia^ik and brown (tfe laitter noH 
visible exteriorly) ; lip not much thickened on the outer and 
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basal margins, narrowly expanded and reflexed, whitish, and 
margined on tnc outside with a chestnut band ; the columellar 
margin white, almost straight, thicker than elsewhere. 

Hob, Hawai, Sandwich Islands. 

This very pretty species closely resembles H. fringiUa of 
Pfeiffer, which innabits the Admiralty Islands. Indeed it is 
so nenrly related to it, tliat were I not certain of the correct- 
ness of the locality whence it was obtained, I should have 
hesitated to describe it as new. 

It is, however, a thinner, lighter, and smoother shell, the 
spire is a trifle higher and less obtuse, the whorls a little more 
convex, more regular, the penultimate proportionally smaller, 
and the last larger and not showing that decided constriction 
behind the lip which is so characteristic of Pfeiffer’s species. 
The lip, too, is thinner and without the least trace of a tooth- 
like projection on the columellar edge. Specimens oifringilla 
in fine condition exhibit distinct spiral striae on the entire 
surfaces ; such sculpture is only just trac(iable in young 
examples of the present species. 

One of these young shells has a particularly beautiful 
api^arance, owing to the broad white band at the periphery, 
which is margined on both sides by a dark brown stiip^ con- 
trasting prettily with tlie ground-colour, which is foght 
fulvous or rich fawn. 

Three specimens, one adult and two immature, have been 
presented to the British Museunf by Mr, H. Glanville Bar- 
nacle, whose name I feel much pleasure in associating with 
this species, since to him is owing its discoveiT. 

This form of HeltWy being so different worn any other^ 
hitherto found at the Sandwich Islands, led me to think that 
there must be some mistake with regard to the alleged habitat. 
I therefore wrote to Mr. Barnacle upon the subject, whose 
x^ly runs as follows : — I am perfectly certain that spe- 
oiiitens I have were grown on the Sandwich Islands, and some 
of them had the snails in them. Whilst stationed at Kailua 
I naed at times to to shooting at some brackish ponds about 
8 miles away ; and whilst going quietly amongst the broad 
reeds to shoot a duck I saw one of the shells wout halfway 

a reed. 1 took it and found two or three more that day, 
and now and then others, but not many. Few Europeans go 
to these ponds, as it is impossible to find them without a TOide 
over the lava, for there is no road. Soix^ I found with the 
snail, others without ; those with the animal I put into a cie^ 
boat and filled it up with sea sand; and so me animals ' 
out, and (hen 1 washed them.*’ 
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This circumstantial account removes aU doubt respecting 
the true home of this shell. Notwithstanding its close affinity 
to H, fringiUa^ the remoteness of the habitats of the two 
species ana the extreme isolation of tlie Sandwich Islands are 
sufficient reasons in themselves to determine the specific dis- 
tinctnesB of these snails. 


MISCELLANKUU8. 

On ilu Structure of the Lower Jaw in Khizodopsis ami Khizodus. 

To the Editors of the Aunah and Magazine of Natural History. 

(7RKTLK:u]tN, — Though most cordinHy appreciating the valuable 
services rendered to sciouce by the researrhoH, into the fossil Ver- 
tobrata of the Northumberland Coal-fiold, of the late distinguished 
naturalist, Mr. Albany Hancock, in conjunction with Mr. Thomas 
Atthey, I may nevertheless be permitted to record my entire dissent 
from the opinions published by them with^ regard to tlxe so-called 
“ pnemaxilla ’’ of Bhizodopsis. 

Having read Mr. Atthey’s “ Notes’’ in the last number of the 
' Annals,’ all 1 need say on the matter is that my paper “ On the 
Structure of the Lower Jaw iti Bhizodopsis aud Hhizodus ” was not 
written without due and careful examination of the subject, and that 
since then I have seen no reason to change my opinion. 

I am, yours &c., 

• Edinburgh, August 7, 1877, R. H. TBauuAiK. 


Note on the Genus Posoptera. By Dr. P. BaiJoaiSMANK. 

From an inspection of several skins of Pmptera luguhris in the 
British-Musoum ooUectiem, I have oome to the conclusion that this 
bird is identical with the recently described Mykpsar etyptopyrrhus 
of Cabanis. As the specific name ** lugvhris ” was applied to it by a 
mistake, and thus the species had properly no name of its own until 
1876, it will stand as Pmptera cryptopyrrha. The natural affinities 
of this form (which has been placed amongst the fly-oatchers, chats, 
and glossy starlings by the several authors) appear to me to be with 
the Dicruridao. 

I have communicated the above identification, together with these 
remarks, to Mr. R. B.» Sharpe, to whom it was new, and who has 
kindly inserted it in his ‘ CatMogde of Birds,’ vol, iii* p. 281. 
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XXXIII . — On the SalcnidsB, Wright , — Part IL Observations 
on the Morphology of Recent Salenise, and Description of a 
new Species, By P*. Martin Duncan, F.R.S., Vrcs, Geol. 
Soc. 

[Plate VIL] 

In the first part of this essay ^ I noticed the sphseridia and 
pedicellarice of a specimen of a recent Salenia which I consi- 
dered to be probably referable to the species described by A* 
Agassiz, ana named by him Salsnia varispina ; and now I 
proceed to the comparison of the other structures of the test in 
the recent forms. But before doing so it is necessary to con- 
sider the zoological position of the specimens. 

The specimen just noticed, and which has its spines and 
buccal membrane intact, was covered here and there with deep- 
sea ooze, in which were many Qlohigerinm, This sticky sub- 
stance enveloped the pedicellarise, filled up the spaces between 
the papillce on the apical disk, and only permitted a general 
view of the abactinal system. Long and careful manipulation 
at intervals has got rid of sufficient ooze, so that the correct 
structural relation between this form and that described and 
figured by A. Agassiz can now be decided. I now find that, 
afthough there are some diflPerences in the nature of the 
btM5Cal membrane and in the numbers of the primary tubercles 
of the two forms which may be accounted for by their being 

* Ann. k Mag. Nat. Hist., July 1877. 

Ann* & Mag. N. Hist. Ser. 4. VoL xx. 
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of different ages, there is a marked distinction between 
their apical systems which has nothing to do with age and 
which transcends any variation. The new form is a true 
Saknia in respect of the position of the extra or eubanal plate 
and of the anal opening ; but the form described and fibred 
by A. Agassiz has, as he has noticed, the characters of Hypo- 
mlenia (that is to say, ot Feltastes)^ and it presents in the figure 
altogether abnormal characters as one of me Salenidse*. The 
Sate Ilia (roesiana^ Lov^n, small as the only specimen is, still 
liaa all tlie generic characters of the true Halenice^ and tlms is 
more closely allied to the new form than to SaJenia variapirm. 
Tlic questions arise, then, Are the new form and Salenia vart- 
spina varieties of a type, or are there three recent species of 
8aleniflie V In endeavouring to reply, the value of the g(‘neric 
attribute of Pelfastes interferes to a certain extent, and it must 
be admitted that the figures given by A. Agassiz indicate as 
great a difiercnce between his and the other forms of recent 
yalenida*. as there* is between some of the fossil species of 
Sa/enta and of Peltasfes, If it can be admitted that it is 
W'ithin the variability of a species of Salenia for the anus to 
assume the position usually supposed to be characteristic of 
the genus Peltastes, there is no necessity for the alteration in 
generic title of S. varisjnna ; but as yet there is no right to 
assume it. Under the ciicumstances, indisposed as we ought 
to be to alter the generic position of a previously described 
species and to found a new species on one specimen alone, it 
appears nevertheless advisable to place the interesting form 
describi'd by A. Agassiz in tlie genus Peltastes. 

The recent Salenida* may he therefore arranged as follows ; 
and as this communication will deal with the Tertiary forms 
also, it is as well to introduce their names ; — 

Salenip^. 

Peltafftes varispina, Agra^iA. sp. I 
Saienia Oomana^ 6n. [ llecent, 

Satofiia profmdi, nobis. ) 

Sahnia tirtiariaf Tatef* Australian Cainozoic. 
iialmia PeUati^ Cotteau J. Biarritz Nunimulitic. 

The specific characters of the new species will be given 

♦ “ The abnctinal syrtem has the atruoture of that of JSaknia ; but the 
p^ition of the anal system is that of (A, Agaairfz, * Kev. 

Mchtnt^ lb72, p. 261. Compare his plate iii, f. 8*-! 4 wim this »tate- 
mmt.) ^ 

. F.G.S., Quart. Joum, Geol. Soc. vol. xxxiii. p. 268, 

Xo< 7. 

} M. G. Cotteau, Revue et Mag. de Zool., Mai 1860, p. 212 (Patia). 
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further on, and after the examination of the morphology of 
the other recent forms. 

*3^0 resume the morpliology of Salenia profundu The 
peristome is moderately large and wide, and it bears the ratio 
of 1*76 to 2*75 to the widest part of the test. It is circular 
in outline ; and the cuts for the gills are small ; moreover the 
edge of the test is slightly everted so as to form a faint mar- 
ginal ridge. The remains of the gills are to be seen in the 
s|)ecimcn ; and they are bitid, appearancc^s of a trifid arrange- 
ment lieing visible in some (fig. 10). Tiie actiuostome ^the 
opening for the teeth), circular in outline, is at tlieendof aconical 
proj(}Ctiou of the bnccal membrane ; its edge is plain, and there 
arcj faint indications of imbrication close to it, but not else- 
where on the membrane. 'I'liis meinbrane has a rather large 
surface ; it is plain, except close to tlie actiuostome, and pre- 
sents a remarkably glistening a|)])earance interrupted by 
minute pigment dots ; and this appearance is produced by its 
containing in its upper layers minute gt'ornetrical scales of 
carbonate of lime separated by ]c.ss-8ilvery-lo()king tissue, and 
the whole speckled with dark jiurple pigment, ^i'his silvery 
plain surface reaches to the edge of tlie peristome, and it 
oecomes continuous with the superficial ornamentation of the 
test, which, without having the separate microscopic plates, is 
white, glistening, and pigmented. 

Moreover the membrane so covers the ten buccal plates 
that their place can only be suggested by the presence of the 
five pairs of buccal tentacles and their associated pedicellarim : 
it is continued up onto the base of each tentacle, and it gives 
origin to the stalks of the pedicellarim (fig. 9). The buccal 
tentacles in five pairs are situated at rather more than one 
third of the distance from the peristome to the actinostome ; 
and one pair is opposite to each ambulacrum. Each tentacle 
has an elongate and elliptical sucker with fine radiating lines 
of slight depression at the edge, and a stout stem, which is 
marked with transverse circular constrictions and also by a 
few longitudinal stria^. which are continui)Us with those of the 
edge of the sucker. Each pair of tentacles has two pedicel- 
lariae close to them; and these are situated between and 
rather internal to them. The pedicellarim are glistening and 
icy in appearance ; the rather long peduncle is stoutish and is 
swollen slightly here and ^ there ; and at the free end is a 
rounded knob for the articulation of the cavity of the head. 
This is broad, tapering, short ; and the jaw-slit is short and 
nearly free from any raggedness. The bifid nature of the 
pedieellaria3 is seen in one instance where the head seized the 
of the neighbouring tentacle in its death-grasp. 
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The ends of the teeth are closely applied to each other, atid 
there is no space between their visible sides in the solitary 
specimen ; they are bluntly and broadly keeled externally and 
have angular ends. 

No mention is made by Lov^n of the buccal membrane of 
Salenta Goeetana ; but A. Agassiz writes as follows regarding 
that of Pelia8te% varispina : — The imbricated buccal mem- 
brane is covered thickly with plates arranged somewhat as 
they are in EcMnocidaris, The ten buccal jilates placed half- 
way between test and teeth are sparingly coverf*d with pedi- 
cellarise ’’ {op, cit, j). 261). In Saleniaprofundi the imbrica- 
tion is of tne faintest close to the actinostomial opening, and 
does not exist elsewhere, and no jdates are visible ; but 
as Kchinocidaris^ Arbacidj in which genus the buccal mem- 
brane is bare, it is probable that there is no groat amount of 
imbrication in the interesting specimen described by A. 
Agassiz, The actinal cuts are small in the three recent 
Salcnidie. 

Most of the spines being in place in the specimen of 
Salenta profundi j only a few tubercles can be examined ; but 
they are invariably, whether in the interambulacra or in the 
ambulacra, imperforate. The large primary tubercles of the 
interambulacra have large bosses; and their crenulation 
resembles a circular series of nodules around their bases. 
This appearance, differing from the usual crenulation, is shown 
to exist in Salenia Ooeaiana by the help of Lovdn’s magnifi- 
cent delineation (Lovdn, ^ fetudes,’ pi. xix. fig. 164) . It mfiers 
from that drawn by A. Agassiz. 

No crenulation is found around the ambulacral tubercles in 
the two species of Salenia ; but the following quotation from 
the ^ Revision of the Echini* makes it doubtful whether it is not 
found in the varispine species : — The primary tubercles of 
both areas are imperforate, but distinctly orenulatedP A care- 
ful examination of the plate in illustration does not satisfy the 
eye that there is crenulation in the ambulacra. 

The number of the tubercles in the interambulacra of 
Salenia profundi and Salenia Ooesiana is not more than ten, 
counting all of both rows ; but, although A. Agassiz does not 
give the number, it is evident from hia drawings that there 
are more than ten in his species. It must be remarked that 
the size of the specimen described by A. Agassiz is larger 
than that of the other two foms, and that the increased num- 
ber of tubercles may be a matter of growth. It is impossible, 
however, to restrict the number of coronal plates to a few,^’ 
or the number of principal tubercles to ten in the genus 
Salenia (see ^ Revision of Echini^* p. 258); for in the Australian 



Prof. P. M. Duncan on the Salenidee. 


249 


Tertiary form there are as many as fifteen primary tubercles 
in an interambulacrum. But, on the other hand, it is evident 
that the niunbor of primary tubercles is indicatea long before 
the test assumes its larg(‘st size. 

The recent Salcnida? now under examination have all two 
rows of small secondary tubercles in each median interradial 
space ; and in this they differ remarkably from tlie Australian 
Tertiary Salema, but resemble the Nurnrnulitic species. 

A row of small secondaries is placed just outside the pori- 
ferous zone in Sd/p/im jjrofundt. Tin*, arnbulacral tubercles 
of Sahnia profundi are very decidedly smaller than the largest 
of those of the in ter ambulacra ; they are small, numerous, in 
two vertical rows ; and two or three near the peristome are 
slightly larger than the others. They are placed so that there 
is a free vertical space between the rows, in which are placed 
the vertical sot of pcdicellarisp. Omitting the remarks about 
the pedicellariai and th(‘ larger tubercles, tlu* same arrange- 
ment prevails in the other SalcnidsR as yet known from the 
deep sea. Tlu^ ambulacra are narrower than the interambu- 
lacra in all, and they slightly diminish in breadth at the peri- 
stome. 

As the test of the specimen of Sahnia profundi is not 
denuded, it is impossible to estimate the number of the pores 
in the poriferous zone ; but the presence of some tentacles 
close to the peristomial end of the ambulacra indicates that the 
pores are in simple series and comparatively few in number. 
In this the species conforms to the description of the varispine 
form by A. Agassiz, and also to that of Sahnia Goesiana, 
There would appear to be a single pair of pores to each arnbu- 
lacral plate ; and, as far as I can determine, each plate lias an 
arnbulacral tubercle parallel with the pores. This is not wdiat 
occurs in the Tertiary forms or in those of move ancient date ; 
for in them there is a pair of pores in relation with eacdi 
arnbulacral tubercle, and also a pair intermediate and in 
relation with a space between the successive vertically ar- 
ranged tubercles. The tentacles of Sahnia profundi are stout, 
not very long, and jireaent a stein and disk. The stem is 
constricted here and there transversely ; and the circular disk 
is occasionally ragged at the margin or is marked there by 
slight furrows. The base of the tentacle is often pigmented. 
Lov^n states that in Sahnia Ooesiana the pores ai'e in simple 
series and are surrounded by an oval enceinte ” with raised 
edges. This is not apparent in the other recent .Salenidaj, 
but it is not without its analogue in some fossil forms. 

A. Agassiz was struck wdtu the varied nature of the spines 
of the iorm he described from the Florida Expedition ; and 
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hence its appellation. He writes (op, cit p. 261), The 
primary spines are enormous, twice the diameter of the test in 
lenffth, of a brilliant white colour and of all shapes. Some 
of tliem arc uniformly tapering, others swelling at about one 
third the distance from the base, others flattened and curved, 
but all longitudinally striated and loosely covered with sharp 
snines irregularly arranged along the body of the spines. 
The secondary spines, as wM as the greater number of the 
spines of the ambulacra, as far as the ambitus, are short club- 
shaped, sometimes curved and flattened, longitudinally striated, 
with slight serrations. These short spines give to tlie median 
interambulacral and ambulacral zones the aspect of the corre- 
sponding zones of Cidarts^ but they are not, as in Cidaris^ 
arranged in a circle around the base of the primary spines, 
^'liese small spines, as well as the whole abactinal area, are 
covered with prominent dark violet pigment-cells, standing 
in striking contrast to the white primary spines.’^ In the 
plate (pi. iii. figs. 8 and 14, op, cit,) A. Agassiz delineates this 
remarkable variety of spines. Lovilu does not notice spines 
at all; and lienee wc may suppose that his specimen was 
denuded. 

In the specimen of Sahmia profundi tlie spines are all 
preserved, and are of great interest, Ixith on account of their 
variety and ornamentation. 

The few largest primary tubercles situated above the am- 
bitus and close to it bear very long spines, which are -}*^ inch 
long, or very nearly four times the length of the diameter of 
the test (fig. 11). These largest spines are slender, and taper off 
gradually towards theend, but are slightly swollen midway and 
towards the succeeding (quarter of their length. Usually they 
are nearly straight, cylindrical, and pin-shaped. They are 
finely ridged longitudinally, tliere being ten or twelve low 
long ridges with corresponding grooves, and the ridges are 
very minutely aciculatc or serrate. They are not flat or much 
bent ; and the spinules on them are in regular whorls at stated 
intervals. ^J'he spinules arc numerous in each whorl, and are 
bent, the point being outwards and nearly parallel with the 
spine. The whorls succeed a plainly striated region close to 
the base of the spine above the socket, and are closer together 
than further up. Then they become fewer and smaller, and 
finally disappear near the tip, wliere the delicate ridges or 
flutings become finer and are either excessively minutely 
serrate or the termination has a cellular appearance under a 
moderate magnifying-power. Pigment granules are seen on 
the lowest part only of the largest spines ; but most of the fine 
ornamentation is covered with a fluffy adventitious matter. 
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Other long spines, shorter than the above, are more slender, and 
the whorls oi spinules arc not so numerous ; but there is still a 
faint pigmentation on and just above the milled ring, A 
third set of spines are shorter and more slender than these 
last ; and a fourth, noticed close to the peristome, in the ambu- 
lacra and just above the sphaaridia, are still smaller, slightly 
bent, with or without whorls of spinules, and with the pig- 
mentation carried along further on the longitudinal ridges 
(fig. 6). 

The next group of si)ines are vdrj remarkable, and they are 
all short. Some are large at the milled ring, and stout and 
conical, looking like aborted gi*eat spines; they are marked 
with lines of i)igment to the tip. Others arc smaller and 
have serrate edges to the ridges and the same kind of orna- 
mentation (fig. 5). In all these kinds of spines the milled ring 
is large and faintly crenulate. 

Finally there are numerous flat club- or stout spatula- shaped 
short spines on the ambulacra and median interambulacra. 
These are situated on small tubercles, which are not crenulate ; 
and the milled ring of each spine is a mere expansion : 
usually the shaft is constricted for a space and then expands 
gradually and rounds off close to the tip (fig. 4). Some are rod- 
shaped (but this is not common) : and some are beht laterally ; 
and in all, lines of pigment run longitudinally and conform to 
the outline, having a dotted appearance here and there. Some 
of these spines are found on the anal membrane, which covers 
the plates there (fig. 2) ; and they are evidently connected with 
minute tubercles. A vertical row of these spines, many 
being small and thin, covers the tubercles just outside the 
poriferous zone in the interambulacra. Finally, above the 
ambitus it will be noticed that in one or two places the club- 
showed spines do assimilate in position to tliose of the Cidaridas, 
ana environ more or less the bases of the great tubercles. The 
vertical rows of these spines, both in the ambulacra and in the 
median space of the interambulacra, diverge at their tips, and 
present the appearance so well illustrated by A. Agassiz 
(fig. 4). 

The comparison of these spines and those described by 
A. Agassiz with the fossil forms will be made in the next com- 
munication ; but it is as well to remark that the resemblance 
is only in the variety of the spines in a slightly clubbed con- 
dition in the fossils and in some of them being bent. 

The abactinal system of Salenia profundi differs materially 
from the form desciibed by A. Agassiz, and less so from 
Sahnia Goeeiatia. I agree with Lov^n, Wright, and Cotteau, 
and have always taught, that the position oi tlie madreporic 
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plate is forwards and to the right ; and I am impressed witli 
the truth of the obwirvations and demonstrations of the ^reat 
Scandinavian naturalist relating to the distribution ot the 
pores and tubercles at the peristomial margin with refercnce 
to the antero-posterior axis of the test. A. Agassiz main- 
tains the exactly opposite opinion, and places tlie madre- 
poric plate posteriorly and to the left. As the question has 
been ably advocated by the above-mentioned authors, it is 
only necessary to refer to their works on the subject. But it is 
by no means easy to distinguish the madreporic plate from the 
others in most Salenida? ; yet a guide to its position may l>e 
found in the fact that the anus proper infringes upon two 
generative plates, which in the genus Salenta are posterior, 
or rather one is posterior and the other posterior and to the 
right ; hence the madreporic plate will be found immediately 
anterior to this last-mentioned plate. If the test be so placed 
that the generative plates are in this position, an ocular plate 
(that to the left of the madreporic plate) will be directly ante- 
rior, and a line.drawn through its middle and carried directly 
backwards will run along the suture between the madreporic 
plate and the left anterior generative plate, and will pass over 
the so-called sub- or suranal plate and reach the margin of 
the anus. 

In the new species of Salenta the abactinal system, more 
or less pentagonal, covers nearly the whole of the abactinal 
surface : it is irregularly convex, and the highest point is not 
quite central, and is situate in a part of the raised margin of 
tne eccentric anal orifice where it is in contact with the sub- 
anal plate (siibanal meaning before the anus) (fig, 8). This con- 
vexity, accompanied as it is by an eccentric position of the 
anus, which, moreover, slopes backwards and to the right, 
renders any delineation of the apical disk, except as a diagram . 
very incomprehensible. The subanal plate is central, the anal 
opening infringing on its posterior and right part ; and it 
slopes away from the raised margin of this opening. The pos- 
terior and the right posterior generative plates, which with 
the subanal plate contribute to the anal opening, are narrow, 
the orifice reaching not very far from their outer edges. To 
complicate the comprehension of the disk, the whole surface is 
studded with papillas, — not embryonic spines ; for they are not 
placed on tubercles, but are minute wart-like projections of the 
test, usually smallest at the base and rounded at the top, the 
wholesurface being reticulate, mulberry-looking, and pigmented 
with dark-violet grains in the furrows (fig. 8). ^me are 
thin, and some are longer than others ; some, especially in the 
margin of the anus, are broad ; and many are crowded in the 
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ocular plates. They are separated by slight spaces, in which 
are sliort pedicellarisB ; and they hide the generative and ocular 
pores. As water soaks in easily when placed on the plates, 
there is no doubt that the pores are there : but the madreporic 
plate has no evidence of its peculiar body. The madrej)oric 
plate is slightly longer in the antero-posterior direction than 
the others ; it has a group of close and rather tall, rounded 
processes of the test in the middle ; and its free edge is slightly 
convex, and is rendered irregular by the outward projection 
of some similar growths. It is pentagonal, and the outer 
edge is shorter than that connected with the generative plate 
behind and the subanal plate. Next in size is the left anterior 
generative plate : it is iiTcgularly covered with the peculiar 
processes ; and pedicellaria) are between them. The generative 
plate behind this one is narrower and longer, and is covered 
with the same kind of ornamentation and pcdicellaria\ The 
posterior plate of all is very narrow ; for the anus infringes 
much upon it. The remaining generative plate is irregular in 
shape, generally narrow ; and, like tliat last mentioned, is 
covered with the peculiar processes and pedicellaria?. 

The two plates last mentionod are the smallest, and they 
contribute to the formation of the anal opening. 

The subanal plate, in front and to the left of the anus, is irre- 
gularly geometrical in outline, is aslant, curved, and orna- 
mented like the others. It is smaller than the madreporic 
plate. 

There is no projection of the outer edges of the generative 
plates upon the test beyond the line of the ocular plates ; and 
they are ragged fi*om ornamentation. 

The sutures are marked by distinct purple pigmentation ; 
thejr are slight furrows ; but no lateral slits or pores are 
noticed. 

The ocular plates differ in size. Tlic front one and the 
right in front are the largest ; all are very irregular in their 
shape on account of the ridges and processes upon them (fig. 3) . 
In some there is a prominent outer angle, and then the free edge 
is nearly straight and nodular, and the right posterior is very 
close to the anal margin. The smallest ocular plates ai-e the 
posterior. The pedicellariaa are well seen in some. 

The anus is large (fig. 2), nearly circular, and but slightly 
elliptical; it is eccentric in the right posterior direction; audits 
raised margin is nearly complete, it infringes on the subanal, 
the posterior, and the right posterior generative plates, and is 
behind and to the right of the centre of the apical system. 
The subanal plate, irregularly pentagonal, limits about one third 
of the anus ; and the suture between the posterior plate and the 



254 


Prof. P. M. Duncan on the Salenidas. 


subanal crosses the raised margin, does that between the 
sttbanal and posterior right generative plate. The margin 
thus incised is composed of processes from the subanal and 
the generative plates just mentioned, and is ragged from the 
presence on it ot the peculiar broad j)ro(*esses already noticed. 
Tlie anal rnembiane covers in the anus, except at a small spot 
rather to the right of and behind the centre ; and there are at 
least two imperfect concentric roWvS of embryonic spines and 
ornamental processes on the membrane, the o})ening being in 
the midst ; pedicellariai exist there also (fig. 2). 

With regard to the s{>ccios described by A. Agassiz, that 
autlior may be thus quoted from the ‘ Illustrated Catalogue of 
the Museum of Comparative Zoology at Harvard College — 
No. VII. Kevision Echini,' pts. i. and ii. p. 262 : — The 
ftbactiual system covers nearly tijo whole of the abactinal part 
of the test ; tlie anal system is eccentric. There is a marxed 
difference in the size of the genital plates, the three fiosterior 
ones being much larger than the two anterior ones j the reverse 
is the case with the ocular plates. In the largijst genital 
plate there is a trace of the madreporic body, corresixuiding to 
the position of the axis assigned to it by Forbes, llUller, and 
Wright, which cuts the symmetrical axis of the subanal plate 
at an angle. This is the case also with the angle maae by 
the axis of the madreporic body and the first anal plate of 
young Echini ; the position of the axis passing through the 
anal j)late has no aefinite relation to the madreporic body. 
The anal opening is covered by small plates, as in other 
Echini, 

The whole abactinal system is studded with embryonic 
spines, which are longest along the exterior edge of the abac- 
tinal system, thus separating it most distinctly from the test. 
The sutures between the plates are 8har|)ly cut with deep pits 
at the angles of junction of the genital and subanal plate and 
of the ocular and genital plates. The three larger genital 
plates have also pits in the middle of their line of junction 
with the subanal plate. The genital openings are large, placed 
in the middle of the plates.” 

A. Agassiz gives slightly magnified views of the specimen 
from which his description was taken ; and the abactinal region 

shown with the surrounding spines in one figure, and sepa- 
rate and only connected with an interambulaorum ana a 
wliole or a part of an ambulacrum in a second (op, ciu pi. iii. 
figs. 8, 11). These beautiful lithographs show tnat the form 
is exceptional amongst the genus Bwnia ; for the anal opening 
infringes on one generative plate instead of on two, ana 
four generative plates are in contact with a fixed anal plate 
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which extendn ou all sides but one around the anal opening. 
The bulk of the subanal plate is close to and ou the side of 
the madreporic plate ; and the almost circular anal opening 
is eccentric and its position, as A. Agassiz remarks, as in 
the test of Hypomlenia (“ The abactinal system has the 
structure of Satenia ; but the position of the anal system is that 
oi Hyposalenia^^^ op, clt, p. !2(U). Jfypo8alefiia==Peltaste.9, 

Taking the drawing of A. Agassiz’s form (plate iii. tigs. 8, 
11, Kevis. Echini) and jdacing the ocular plate to the left of 
the madreporic body directly in front, a line drawn through 
this plate will enter the suture between the madreporic and 
left front genital plates, and will infringe on the subanal 
plate ; carrying it on, the line will cross tlie anus hiaviiig the 
bulk of it to the Icft^ and will then cross the posterior genital 
plate. The anus is very ntuirly central as regards the antero-* 
posterior axis, and only slightly to tint left ; but it is behind 
the anterior half of the apical disk. In this position tlic two 
anterior genital plates are the largest, and tlic two posterior 
ocular plates arc tlie largest. The subanal plate is of great 
size, and occludes the right posterior plate as w'cll as tlie left 
posterior. The anus is marked witli ornainentation, and the 
plates appear to radiate ; only the posterior plate and the 
subanal limit tlie anus. The disk is pentagonal and large ; 
and were it that of a fossil form the sjiecies would be placed 
in tlie genus Peltastes ; its differences from that of Salenia 
profundi are very evident. 

Lovdn thus describes the apical system of las ^alenia Ooe^ 
siana : — 1’he ajiical system is very large, occupying the 
greater part of the upper surface; the subanal plate is peu- 
tAgonal ; and the generative plates are very large, hexagonal, 
with a slightly pronounced seventh angle, corresponding with 
the reentering angles of the last interradial (interambulacral) 
plates. The madreporic plate is larger than the otliers ; and 
the anal orifice is formed by almost equal portions at the 
expense of the subanal plate and of the posterior and right 
posterior generative plates. It is oval and has a raised 
margin. The ocular plate* are pentagonal, remote from the 
anus, and their pore is close to the external edge. All the 
surface of the apical system is crowded with a great number of 
tolerably long sessile prominences, which are cylindrical, with 
a rounded, swollen, reticulate punctate and lobed summit; 
they are close on the pc^iproct, which is furnished with them. 
The diameter of the individual is 3*5 millims.; and the madre- 
poric body is visible from within, but not the generative 
pores.’’ 

Lov^n’s exquisite drawings show the raised anal margin 
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with its crowd of processes, and the similar bodies on the 

{ dates. They are more pronounced than in Salenia profundiy 
ess close*, but identical in structure ; they are not rudimen- 
tary spines. The form is a true Salenia ; and the ovoid anus 
is ecce.ntric, posterior, and to the right. The large size of the 
right and left and posterior plates is remarkabte, and, with 
the difference of the ornamentation and the number of papillaa, 
distinguishes the species, partly, from Salenia profundi. 

In concluding this part of tliis essay it is necessary to point 
out the specific characters of Salenia profundi. 


Salenia profundiy sp. nov. (PI. VTI. figs. 

The test is depressed, thc> inferior surface being flat and the 
upper slightly convex. The greater part of the upper surface 
is occupied by the apical system ; the peristomial space is 
large, and the rest of the test is crowded with tubercles and 
their spines. Thcrti are ten primary tubercles (some very large 
and some small) in the two vertical rows in (*ach interambula- 
crum ; their spines are of different lengths, some more than four 
times the diametci of the test, others less, and some very short 
and conical. The longer spines, often slightly bent, are pin* 
shaped, with a large milled rin^ and a constriction beyond. 
There are two vertical rows ot secondary tubercles in the 
median interambulacral spaces, and one row between the 
primary tubercles and the poriferous zone. All these have- 
short club-illiaped, straight or curved or broad spatula-shaped 
spines, striated and pigmented. 

The ambulacra are narrow, and there are two vertical rows 
of tubercles closely packed, just within the poriferous zones ; 
and their spines resemble those of the small tubercles of tlie 
interambulacra. Other tubercles near tlie peristome support 
cylindrical spinulose spines ; all are ornamented with pigment 
granules. The pores are few in number, in simple series, a 
pair corresponding with each tubercle. Pedieellaria} are 
amongst the spines, and are short and blunt-headed and bifid, 

Sphaeridia exist, two close to tlie peristome and one higher 
up in each ambulacrum. 

The surface of the test is pigmented with dots and granules 
of dark purple. There are ten buccal plates, the opening for 
tlie teeth (actinostome) is small. Teeth triang^ular and sli^tly 
keeled ; buccal membrane plain, and only slightly imbricated 
near the teeth. 

Cuts slight : branchiaj bifid or trifid. Pedicellarise in pairs 
near the buccal tentacles. 

The anus, with a raised margin, is eccentric posteriorly and 
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to the right, and is formed at the expense of the hexagonal 
subanal plate and the posterior and right genital plates, 
which are the smallest. The disk is pentagonal, and the 
madreporic plate is slightly the largest. Next in size is the 
plate to the left. The ocular plates are well developed, the 
three anterior being the largest. The anus lias a membrane, 
and under it nlates supporting small spines. All the surface 
of the apical system is crowded with short, blunt, cylin- 
drical, round-tipped, reticulate, and lobose processes, between 
which are pedicellaria; ; the processes arc tound on the anal 
margin, on the anal membrane, and they project from the 
free surface and edges of the plates. 

EXPLANATION OF PI.ATF VIL 

Fig. 1. Salf^niaprofundi^ Dime., XL 
Fig. 2. Anal ot>emn;r, mapiill«d. 

Fig. H. An ociilHr plate and part of a gonorativo plat«, inagnifiod. 

Fiff. 4. (Jlub-shapinl apinoa and a pudicellaria, magnitied. 

Fip. ^). A short Horrak' spine, magnilied. 

Fi</. 0. A spine a1 the peristome ond of an ambulacrum, magnified. 

F\g. 7. A tentacle of a pore, magnified. 

FYg. 8. liingram of the apical disk. 

9. A pair of buccal tentacles, pedicellariie, and membrane, magnified. 
F%g, 10. A gill. 

F^g. 11. A large spine, slightly magnified. 


XXXIV. — Studies on Fossil Sponges, — I. HexactinelHda. 

By Karl Alfred Zittel*. 

Systematic Position of the Uexactimllida. 

Among the numerous discoveries of O. Schmidt in the de- 
partment of spongology, none has acquired such widely influ- 
ential importance, from a palffiontological point of view, as the 
establishment and definition of the orders Hexactincllida and 
Lithistidaf. Wyville ThomsonJ had indeed previously indi- 
cated the relationship of the Ventriculites of die English Chalk 
to certain living siliceous sponges; but it was only after 
Schmidt had shown that the so-called glass-sponges ” (Fi- 

♦ Tronalated by W. S. Dallas, F.L.8., from a separate copy of the 
memoir in the ‘ Abhandl ungen der k. bayer. Akod. der Wiss.’ II. 01. 
Band xiii. 1877, communicated by the author, 

t * Qrundziige einer Bpongienfauna des Atlantischen Gebietes,^ Leipcig, 
1876. 

1 * The Deptlis of the Sea,* Royal Dublin Society, April 1869, and 1878, 
p.488. 
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trea) of Wyville Thomson included two fundamentally different 
types, the llexactinellida and Lithiatida, each of which poa- 
aeasea numerous fossil precursors, that a foundation upon 
which one may go on building was afforded to pHlaH)ntology. 

As 1 have already shown in a previous memoir^, the sug- 
gi'stions of tlieso naturalists were but little attenaed to by 
j)alHn>ntologi8ts, who continued as before to stick to tlic unsuc- 
cessful systems of D’Orbigny and Fromeiitel; and although 
timid attempts had already been made by Etallonf, F. A. 
Rbrnerl, and most recently by Pomel§ to take into account 
the structural conditions even in fossil sponges, these remained 
without results, owing to the maeroscojiic method of investi- 
gation which had beexi liitherto almost exclusively employed. 

In the meanwhile the knowledge of the recent Hexactinel- 
lida and Lithistida has been so essentially advanced by Carter||, 
W. Marsliallll, Savilkt Kent*^, Bowerbankft? Wyviilc Thom- 
son Wright §§, and others, that these orders of sponges, 
comparatively late as was their discovery, are now amongst 
the most carefully studied. 

As to the separation of the llexactinellida and Lithistida, 
which had bc(m united by Gray as Coral liospongia, by W. 
Thomson as Vitrt'a, and by Bowerbank as “ Siliceo-fiWoiis 
Sponges,” no noteworthy difference now exists between most 
students of living sponges, "i'he differentiation of the two 
orders is indeed remarkably sharp, and may be carried out 
with equal certainty for the fossil forms. 

In tlie Hexactinellida the siliceous skeleton consists of 
elements founded almost without cixceptioii upon tlu* * § ee axes 
crossing each other at right angles,- wnile in the Lithistida 
the axes generally come together at an angle of 120‘^llll, and in 
this way chiefly form quadriradiate bodies, which are united 

• ** * * §§ TTeber Ooeloptychium,” Abh. d. k. bayer. Akad. II. CL Baud xH, 
Abth, iii. 1870. 

t ‘Actew d© la 8ocitU<5 Juraflaienn© d’^mulation pendant 1858,’ Porren- 
truy, 1800, p. 129, 

f Die Hpon^tarien dcs norddeutschen Kreidegebirges,” Palseontogra- 
phica, xiii. 1804. 

§ Paldontologie de la Province d'Oran, 5® fasc. Spongiaires, 1672. 

II Ann. & Mag. Nat. Hifit. 4th «er. vol. xii. 1873, up. 349 and 437. 

^ Zeitschr. fiir wis». Zool. Bd. xxv. SuppL, and lid. xxvia. p. 113. 

• * Monthly MicroBC. Joum. 1870, vol. iv. p, 241 . 

tt “ Monograph of the Siliceo-ftbroua Sponges, ” Proc. Zool. Soc. 18ft9, 
pp. m and 323 ; 1875, pp. 272, 503, 658; and 1876, p. 536. 

\l Ann, & Mag. Nat. Hist. 4th «er. voL i. 1868, p. 119 ; Depths of ths 
Sea, 1873 ; and Phil. Trans. 1869, p. 701 fon Holtema), 

§§ Quart. Joum, Microsc. Bci. vol. x. 1870, p. 4. 

nil Not 130®, as stated in my monograph on (Moptychktmy p. 46, at 
consequence of a misprint. 
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witli each other in a peculiar manner, as will be shown in a 
subsequent memoir. 

Together with the triaxial and quadriaxial fundamental 
forms, uniaxial spicules occur in abundance both in Hexacti- 
ncllida and Litliistida', as well as multiaxial siliceous bodies 
more isolatedly 

O. Schmidt, Carter, and Marshall find no close relationships 
between the Hexactincllida and tlio other existing sponges. 
The order is quite isolated, and shows no transitions towards 
otlKjr families in any direction. It is true that Saville Kent 
at first thought he had found a point of union between fTexac- 
tinollida and Telhyida in the genus Dorvilliaj; ; but It after- 
wards turned out}: that the. six-rayed spicules observed by Kent 
had got accidentally into the l)ody of the sponge, and that 
consequently the genus DorinlUa had to disappear from our 
literature, as a synonym of Tethya. 

The fossil Ilexactirudlida are no less sharply separated than 
the living ones from all other sponges, and especially even 
from the liithistida. This statement contradicts the opinions 
expressed in my monograph of C(doptycliium §, which I 
founded upon tlie occurrence of free siliceous structures in tlic 
skeleton of Cadoptychium^ I believed then that, from the oc- 
currence and the state of preservation of these multiform 
bodies, I might conclude that tlie genus CcBhpiycMum pos- 
sesses spicules of uniaxial, triaxial, quadriaxial, quinquiaxial, 
and multiaxial tyj)o ; but the continuation of my studies on 
fossil sponges taught me that it is only in rare cases that the 
free siliceous structures are still so intimately united to the 
coherent skeleton that they can be made available for syste- 
matic purposes. 

In certain localities ue frequently find perfectly different 
spongo-bmlies filled with the same spicules ; and an examina- 
tion of the surrounding rock almost always shows a super- 
abundance of the corresponding structures. Petrogenetically 
sponge-spicules in general play a much more important part 
than has hitherto been supposedjl. 

As regards the free siliceous spicules figured in my mono- 
^aph ot CmloptycMvm, I believe now that I may refer the 
mnns represented on pi. vii., and esjiecially the irregular 
ones with the short axial canals, for the most part to definite 

* The latter have been denumstrated with certainty only in Lithietida. 

t Monthly Microac. Journ. 1870, p. 293. 

I^nn. &;"Msg. Nat. IFist. 4th ser. vol, vii. 1871, p. 37, and vol. x. 1872, 
^ S evt, pp, 34, 49, 53. 

D See also Kutot, Ann. de la Soc. Malacologique de Iklgique, ix. 1874, 
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Lithistid genera. The majority of the anchorates and quadri- 
and octoradiates figured in pL vi, may also belong to the 
same order. 

In gtmeral, I am now inclined to adopt Carter’s views, and 
to ascribe to a multifarious origin the free siliceous structures 
which occur, probably as accidental additions floated into the 
(/oeloptychian framework. By this means, as a matter of 
course, the basis is taken away from my systematic conclu- 
sions*, founded upon the nature of the free spicules. 

O. Schmidt, in a phylogenetic Table f, derives the living 
Hexactiuellida from the fossil VentriculitidsR. If the latter 
denomination is used merely to express a difference of age, 
there is nothing to be objected to this. But as a systematic 
conception the Veuticulitidie, at least in the sense adopted by 
O. Schmidt, must disaj)pear, as they in every respect belong 
to the true Hexactinellida. 

Nor can thti so-called Vermiculatje,” which 0. Schmidt 
regards as the precursors of the Lithistida, be with any more 
propriety separated from the latter. The designation Vermi- 
culata?, moreover, would have to be suppressed for the further 
reason that among the fossil sponges with vermiform tissue ” 
there are not only true Lithistida, but also Calcispongite with 
anastomosing fibres. 

Whether the Lithistida have proceeded as a lateral branch 
from the Hexactinellida, as W. Marshall seeks speculatively 
to show to be probable, must for the present remain an open 
question. From the paleeontological point of view scarcely 
any thing can be adduced in favour of this hypothesis ; for, 
although little that is reliable has been published on the dis- 
tribution of the fossil Lithistida, yet they were certainly by 
no means first develojjed in the Cretaceous period, as Marshall 
supposes. I am acquainted with many typical Lithistida from 
the Jura; nay, they even appear as an independent stock 
{Aulocopium)^ side by side with the Hexactinellida, as early as 
the Silurian epoch. 

Hitherto, therefore, the investigation of living and fossil 
Hexactinellida appears to demonstrate a sharp demarcation on 
all sides of this oraer. 

State of Preservation of the Fossil Hexactinellida^ 

Considering the surprising morphological agreement of 
many fossil and recent forms, it must appear rather strange 

• Loc. cU. p. 53. t lAc. cit* p. 88. 

t Ideen iiber die Verwaudtschafteirerli. der HeXactiaeliide]i/’ Zsittchr. 
fur wiete. Zool. xxvii. p. 134. 
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that their close affinities have been hitherto entirely misnnder- 
stood by palajontologists. The chief cause of this consists in 
the former defective, purely macroacopical method of inveati- 

f ation adopted by palaontologists. On the other hand, 
owever, it must not be concealed that, until quite recently, 
with the exception of Farrea^ only those forms of living 
Hexactinellida {llyalonenia^ Euplectella) were known which, 
as the moat highly difterentiated offshoots of the entire group, 
show the least agreement with its fossil representatives. To 
this must bo added, further, the extremely peculiar state of 
preservation of very many fossil Hexactinellida, which of neces- 
sity must have given rise to cn*oneous conceptions of the 
chemical composition of these sponge-bodies. A glance at 
pala3ontological literature, therefore, even in the most recent 
times, shows us the most divergent opinions as to the original 
constitution of the fossil sponges, to which we have here to 
give a close consideration. 

By the older authors (Guettard, Parkinson, MUnstcr, Gold- 
fuss, &c.) the petrified sponges were regarded either as 
transformations of horny skeletons or as originally calcareous 
skeletons. Touhnin Smith described the original condition of 
the Ventriculite as membranaceous.” D’Orbigny, Etallon, 
Quenatedt, Pictet, and Fromentel regard nearly all fossil 
forms as calcareous sponges (Potrospongia). Of the authors 
who have more recently been active in the spongological pro- 
vince, Pagenstechcr. Capellini, Rosen, Sinzow, llarvey Holl, 
Kayser, &c. adopt tlie opinion that the fossil skeletons are 
calcareous or siliceous pseudomoijphs of a body originally com- 
posed of homy fibres* Only F. A. Rbmer and A. Pomcl 
ascribe a siliceous skeleton to at least a number of fossil 
forms* 

This uncertainty as to the original chemical constitution 
may well excite our suiprise, especially as we have to do with 
a substance so resistant as silica. That certain sponges from 
tlie White Chalk of England and North (Termany {e.a, from 
the Quadratus Marls of Ahlten, Coesfeld), and especially from 
the Malm of the Franconio-Swabian Jura can be freed from the 
containing rock by treatment with dilute muriatic acid so 
completely that the skeletons appear quite clean, as if just 
taken out of the sea, has long been known, at least for the 
Jurassic forms* But these beautiful skeletons were generally 
none the less regarded as products of the metamorphosis of 
homy or calcareous sponges. The reason for this assumption 
was, that in the deposits which contain such sponges many 
other fossils with originally calcareous shells (Mollusca and 
Echinodermi^ generally occur silicified. Moreover it was 
Ann. (fc May. N. HisU Ser* 4. Voh xx. 19 
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.found that in many caacs half or a amall portion of a aponge^ 
body could be admirably prepared by treatment with dilute 
acid, whilst tlie whole remainrler of the mass, although appa- 
rently of the same constitution, was completely dissolved. By 
the preparation of tliiu slices it was ascertained that such com- 
})letely soluble sponges in fact possess a skeleton consisting 
of calcspar. 

In the Franconio-Swabian and Swiss Jura, sponges which 
perfectly agree morphologically with the living Ilexactinellida 
arc more frequently furnished with a calcareous than with a 
siliceous skeleton. At other localities, on the contrary, as 
near Nattheim, Oerlingen, Muggondorf, Engelliardsberg, &c., 
the sponges, like all the other fossils, appear in a roughly 
silicified state, which, liowcver, has evidently been produced 
under the influence of the process of fossilization. 

In the Upper Cretaceous deposits of Ahlten, Linden, and 
Jjemforde, in Hanover, and of Coesfeld, in Westphalia, the 
Hexactiucilid sponges arc likewise almost without exception 
siliceous. But while the skeletons from Nattheim ana the 
last-mentioned Jurassic localities have acquired a semicrystal- 
line, rough texture, and, when examined under the microscope, 
no longer exhibit the finer structural characters (such as axial 
canals and ornamentation of the fibres), tlic Cretaceous forms 
behave under the microscope exactly like macerated skeletons 
of living Ilexactinellida. 

^ corresponding constitution is also possessed by the sili- 
ceous parts of those sponges in which a portion of the skeleton 
consists of calcspar, or which are derived from beds in which 
calcareous and siliceous skeletons occur together. Here belong 
especially the forms from the true Spongitcnkalkof tlie White 
.1 ura, y and d, in Swabia and Franconia. In such cases it con 
hardly bo determined beforehand whether when treated with 
acids the skeleton will be completely destroyed or beautifully 
macerated. The siliceous skeletons here obtained, sometimes 
in a beautiful state, sometimes quite fragmentary, yield but 
little to the living Hexaotinellida as regams the preaervatiou 
of the finest ornamentation and the distinctness of the axial 
canals, ^tically, however, they show a peculiar behaviour* 

Thus, if small fragments obtained by corrosion at thin 
slices be mounted in Canada balsam, or in any other resin 
with a similar coefficient of refraction, a very indistinet imoM 
is obtained when they are examined by the microscope, The 
outlines are not sharply marked, and scarcely any of tiie mote 
delicate ornamentation makes its appearance. %:« ols^eet 
stands out but little from the enclosing suljstance, and evi- 
dently presents exactly the same conditions of refraction as 
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the Canada balsam. But, on the contrary, if we tmt the 
same object with glycerine or water, tlie image leaves nothing 
to be desired in the matter of clearness and sharpness. Au 
preparations derived from such sponges must therefore be 
mounted in glycerine. Many Cretaceous sponges from the 
Nortli-German and Bohemian Plliner, in which also only par- 
ticular parts of the skeleton still consist of silica and remain 
after the action of muriatic acid, behave in the same way. 

With living siliceous sj^onges, as also with fossil skeletons 
from the above-mentioned localities of the Cretaceous formation, 
where the hexactinellid sponges always present a siliceous com- 
position, Canada- balsam is the best rneuium for mounting pre- 
parations. On the other hand, if living or Cretaceous sponges 
which furnish beautifully clear images in Canada balsam are 
put into glycerine, the same phenomenon is observed as when 
the Jurassic sponges are treated with Canada balsam. The 
image loses all its sharpness and clearness ; and, indeed, under 
some circumstances it is so obliterated that with tolerably 
bright illumination scarcely any thing can be seen. 

Jn correspondence with these remarkable phenomena, there 
is also a divergent behaviour iiiuler polarized light. All 
recent siliceous sponges, whatever the form of tlio parts of the 
skeleton may be, consist of simply refractive, amorphous silica. 
This is the case also with many Cretaceous forms, which must 
be mounted in Canada balsam. But if we bring a preparation 
of the Jurassic forms above described, mounted in glycerine 
or water, under the |K)lai’izing apparatus, the most vivid colour- 
phenomena are obtained on tunimg the Nicors prism. The 
fragments of the framework or spicules show the spottexl many- 
coloured iridescence so characteristic of quartz, and^ indeed, 
often quite as strongly as small quartz-grains, which may 
have got accidentally into the preparation. 1 know of no 
Other similar optical behaviour in organized silica. Some- 
th^, indeed, in Diatomaceie or Radiolaria, we observe 
fejpt colours on the rotation of the prism, but never ^a 
phenomenon of such intensity as in the case oi these Jurassic 
or Cretaceous sponges. Between this decidedly doubly 
refractive silica and me unaltered amorphous silica there are, 
ho#ever, many-stajfea of transition. The siliceous sponges 
from the Quadratus chalk of Linden, near Hanover, for exam- 
pJa, are visible both in Canada balsam * and in glycerine ; and 
with tiiese, in a certain position of the prism, slight colour- 
phenomena are also obtained in the polarizing microscope. 

This singular optical behaviour indicates distinctly that in 
lhe.old(Mr siliceous sponges a physical alteration has occurred, 
Ity which the originally singly refractive silica hatf been oon- 

19 ^ 
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verted into doubly refractive silica. Whether this phenomenon 
has been produced by strong fission and numerous small clefts 
or by a change in the position of the molecules, as in the slow 
conversion oi amorphous into crystalline sugar, or whether 
chemical influences have inteiwened in this case, I am unable 
at present to decide At any rate, however, the optical pro- 
perties of the above-mentioned fossil siliceous sponges prove 
that a certain alteration has taken place in the substance of 
the skeleton. This fact is further confirmed by their constitu- 
tion in other respects. 

When examined by direct light, they do not appear witli a 
bright glassy lustre and transparent, like living siliceous 
sponges, but dull, white, and opaque. Of the thin concentric 
layers of which the siliceous structures of the sponffcs are 
composed, nothing can be detected even under tne highest 
powers ; and the whole surface is more or less corroded by 
innumerable small depressions and elevations. It is true that 
by means of Canada balsam or glycerine the originally turbid 
fragments may be rendered completely or more or less trans- 
parent, but still without attaining the limpidity of the recent 
glass-sponges. 

As these phenomena are most strikingly observed at those 
localities where at the same time fossil Hexactinellida orLithis- 
tida occur with calcified skeletons, the idea of a physical altera- 
tion presents itself irresistibly. The behaviour with caustic 
alkalies also leads to the same conclusion. Thus, whilst amor- 
phous silica dissolves pretty readily in solution of potash or 
soda, the Jurassic Hexactinellida with double refraction are 
but little attacked even by strong boiling, and only diswlve 
after long digestion, when they leave a very small residue. 
The less altered Cretaceous suiceous skeletons with single 
refraction are a little more easily soluble. 

The opinion has been orally expressed by those whose 
opinion is worthy of consideration, that among the fossil 
sponges there may have been forms which indeed perfectly 
agreed morphologically with certain existing HexactinelKda 
or Lithistida, but in which the skeleton was originally com- 
posed not of silica but of carbonate of lime. 

A microscopic examination of the calcified Hexactineliida 
at once does away with this notion. In the case of a sponge 
from the White Jura of Streitber^, for example, half calcifi^, 
half siliceous, if wc examine a thin slice of the calcified po»- 

• Similar optical phenomena in flint, which, however, certainly, like 
the singly refractive xnenilite, has oiiginated from amorphoug silie^ leed 
to the assumption of a metamorpJiosIs of the^samc kind even in the tnaa- 
bive siliceous segregations in the chalk. 
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tion, we find that tfie trabeculce, which cross each other at 
right angles and form cubical meshes, consist of crystallized 
calcspar. In their general form the calcareous parts of the 
skeleton are undistinguishable from the siliceous parts ; but 
while in the latter the axial canals are most distinctly pre^ 
served in the interior of the trabecula*, the calcareous parts 
prove to be completely solid : the calcspar forms a homo- 
geneous, undifferentiated mass. The absence of the axial 
canals in the calcareous and their presence in the siliceous 
parts of one and tlie same sponge-body, appear to me to fur- 
niali incontrovertible i>roof that silica funned the original 
substance of the skeleton, and that the Hexactinelllda and 
Lithistida composed of calcspar have changed their chemical 
constitution only in consequence of the process of fossilization ; 
calcspar has consecjucntly taken the place of the amorphous 
silica which was originally present. 

This somewhat unusual pseudomorphosis implies that pre- 
vious to the penetration of the caAonate of lime the siliceous 
skeleton was dissolved and carried away. Considering the 
comparatively easy solubility of amorj)hous silica in water 
impregnated with alkaline substances, this process presents 
nothing startling, especially if we consider what an extended 
surface the siliceous parts, furnished with axial canals and 
composed of concentric layers^ presented to the solvent. 

Tne occurrence of Hcxactinellida and Lithistida in which 
either a part or the whole of the siliceous framework has been 
removed, and in whicli the place of the siliceous fibres is occu- 
pied by hollpw tubules, forming a network of meslics in the 
penetrated mass of rock, is, in fact, quite an ordinary pheno- 
menon. Toulmin Smith has already described examples of it 
from the White Chalk of England ; and this state of preserva- 
tion shows itself still more frequently in the sponges from the 
ferruginous and sandy Upper Chalk of Saratow, in Eussia. 
By treatment with dilute acid, separate and, indeed, generally 
small parts of the skeleton of such sponges arc oeautifully 
macerated^ whilst by far the greater part of the fossil is 
entirely dissolved. Examination with the lens then shows 
immediately that in the soluble parts the siliceous framework 
is replaced by fine cavities, which furnish a true picture of 
tbe original skeleton*. 

Not unfrequently the cavities produced by the removal of 
ibe siliceous fibres are entirely or partially filled with rust- 

^ Upon this poiat see Hosen, * Ueber die Natur der Stromatoporen,’ 
Borpa^ 1867, p;^ 16 et seg. That the^ explanation of this state of pre- 
attmpted by Bosen is erroneous, must appear from the a&ve 
statements. 
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coloured hydrated peroxide of iron. This fltate of preserva- 
tion is espccialljr frequent in the North-German and Bohemian 
Pliiner ; rarer in sponges from the White Chalk, the Sand- 
stone of Saratow, and tne White Jura. 

The filling of tlie cavities with crystallized calcspar occurs 
chiefly in the Spongitenkalk of the Upper Jura in Switzer- 
land, Wiirttemberg, Bavaria, and Poland. Here there are 
localities in which the whole of tlie siliceous frameworks are 
entirely convertexl into calcspar (Wiirgau, Boll, Oberbuch- 
siten) ; whilst in others (e.^. Schaucrgvaben near Streitberg, 
Wodna near Cracow) the original siliceous substance is pre- 
served, but has acquired the optical nature already mentioned. 

If we regard the above explanation of the different states of 
preservation as correct (and, from tlie morphological identity 
of the fossil and living Ilexactinellida, other hypotheses whicn 
ascribe to the sponges under consideration an originally homy 
or calcareous skeleton are plainly inadmissible), the question 
arises, what has become of the dissolved silica of the sponge 
framework ? 

In the White Chalk this question offers no particular diffi- 
culties. The occurrence of massive flint nouulcs is pretty 
generally cxjilained by a concentration of the silica obtained 
by the lixiviation of siliceous organisms and especially of 
sponges. In the Spongitenkalk of the White Jura also such 
siliceous segregations are not entirely wanting, although they 
arc present in less abundance than in the White Chalk. In 
certain regions, indeed (the sponge-beds of Boll, Streitberg, 
&c.), wc seek in vain for flint-nodules; and nevertheless in 
such localities, side by side with but slightly altered siliceous 
skeletons, there arc numerous specimens converted into calc- 
spar. In such cases the dissolved silica was frequently em- 
ployed in the silicification of other fossils ; for it is exactly in 
the immediate vicinity of sponges that we find the most shells 
of Molluaca and Echinoderms converted into silica. Moreover 
the dissolved silica appears to be. distributed through the rock 
in another form. Thus in the treatment of entirely or par- 
tially calcified Jurassic sponges we frequently obtain^ in the 
residue of corrosion, innumerable rounded rough ailicesous 
disks^ furnished with deep impressions, or perfectly irregular 
vermiform bodies 

Besides the states of pi*eservation already described^ we 
sometimes find the whole sponge-body penetrated by iron- 
pyrites, and partly converted into brown ironstone. Buch 

• fitieh a body is figured bjr Osm Schaildt (Bpong. Atl. Oc, Taf . ii. 
fig. 19). 
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exaraplcft, like the roughly silicified specimens, only present 
us with a picture of the external form ; they arc quite unfitted 
for the investigation of the structural cliaracters. 

Attempts at Classificathn hy Samlle Kent. Carter, and 
Marshall 

All previous attempts to express the relationships of the 
Hoxactincllida in a systematic classification were necessarily 
confined to the living representatives of the group, on account 
the complete want of knowledge of the iniTinte structure of the 
fossil forms. As Bowerbank includes under the Fibro- 
silieeous Hponges ” both the licxactinoUida and the Lithistida, 
and his monogra])h, which appeared in small divisions, really 
consists only of descriptions of species, it cannot receive any 
particular consideration licrc. 

The first attempt at a system is due to Savillo Kcnt^'. 
According to this author the Hcxactinellida are divisible into 
two suborders : — 


CouALLiosroN(UA, Gray. 

Sponge-body with a skeleton consisting of interwoven or 
isolated spicules, never reticulate and coherent. Gemmules 
without spicules. 


CALtcJSi'ONGiA, S. Kent. 

Sponge-body with an anastomosing or coherent reticulate 
skeleton. Reproductive gemmules membranous, without 
apicules. 

W. Marshall f has already given expression to the doubts 
that exist as to the systematic estimation of the gemmules, 
about which so little is known. Witli fossil forms this cha- 
racter is, of coarse, useless. But the grouping of the genera 
also appears not to be natural. Thus in the first suborder we 
have EupUctella and llahrodictyon^ together with Farrea and 
Aphro(mlv8tes ; whereas the first two evidently show much 
nearer affinities to Hyahnemaj Askonema^ Holtemay &c. That 
the Lithistid genus MacAnarewia^ Gray, still finds a place 
among the Coralliospongia, is probably due to an oversight. 

A complete revision of the living Hexactinellida known up 
to the year 1873, with a systematic arrangement, was pub- 
lished by Carter in two excellent memoirs on Hexactinellida 

♦ Monthly Microac. JourUi vol. iv« p. 242. 
t Loc, cit, xxT. p. 146« 
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and Lithistida Tbifl distinguiahcd Spongologlgt in the first 
])lacc points out the distinction between the ‘‘skeleton-spi- 
cules, which form the true siliceous skeleton and usually 
}K)88eHS a tolerably uniform character, and the so-called “flesh- 
spiculcs,” which are always freely imbedded in the sarcode 
and arc generally remarkable for their minute size and extra- 
ordinary multiplicity of form. 

Carter divides the Ilexactinellida into the following three 
groups t ’ — 

1. ViTREOHEXACTiNELLiDA. Spiculcs united by silicified 
fibre* 

Dactylocalyx^ Myliusia^ Euphctella aspergilhm^ Aphro- 
callistesj Aulodictyon^ Farrea^ Bympagella. 

2. Sarcohexactinellida. ^icules imited by amoi*phous 
sarcode. 

Ashmema^ Crateromorphay liosseUa, Ilabrodictyonj Ilyalo^ 
nemay Pheronemay Meyerina. 

3. SAR(X)-viTRE()HEXArriNKTJjPA. Spicules united partly 
by siliceous fibre, jmrtly by amorphous sarcode. 

Euplectella citmmtr. 

The first two families break up into several subdivisions, 
characterized partly by the external form of the sponge-body 
and partly by the nature of the “flesh-spicules” and especially 
of the so-called “ rosettes.” 

It will be seen that Kent and Cartt^r, in the limitation of 
tliclr primary groups, lay the first importance on the question 
whether the skeleton consists only of isolated spicules, or the 
different parts are amalgamated with each other and form a 
coherent framework. But, many as are the advantages that 
Carter^s classification possesses over that of Saville Kent, it 
cannot satisfy us when forma so evidently allied as Euplectella 
aspergilhmy liahrodictyouy and Euplectella cummer are placed 
in three different families, A further defect of Carter’s system 
appears to me to be that too much importance is ascribed to 
the nature of the flesh-spicules, and too little to that of the 
true skeleton. 

W. Marshall’s first memoir J is divided into a general and a 
s{)ecial part. In the former Marshall in the first place gives a 
critical revision of the previous works on the Hexactinellida, 
then a description of their external form and distribution, 
which he follows with a very careful description of the sarcode 

• Ann. k Mag. Nat. Hist. 1878, sar. 4, vol. xii. pp. 849 & 437. 
t Ibid. 1873, xii. p. 367, and 1876, xvi. p. 190. 
t “ UntersuchuDgon fiber HexaCfiaeUiaen,*’ I c. Bd. xxv. 
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r.iid skeleton of these sponges. The section treating of the 
siliceous skeleton possesses especial interest. In this Marshall 
demonstrates that all Hexactinellida consist of spicules which 
in their form follow the axial system of an octahedron. Tlie 
multifariously (jomplicated or reduced siliceous structures may 
l>c derived from the cleavage or ahortioii of individual rays or 
entire axes. 

In the simplest fonns, the rod spiculc's, tlie cruciform ar- 
rangement of tlie three rectangularly crossing axes very fre- 
quently still shows itself in the axial canals. These axial 
canals are therefore of particular importance in the Hexacti- 
ncllida, Marshall describes in detail the characters which the 
axial canals and their cylinders, where such are present, display 
in the different forms. In general the axial canals are con- 
siderably wider in the llexaetinelllda with c()h(*rent frame- 
works than in those with isolated spicules. 

Marshall lias further paid piu*ticular attention to the union 
of the siliceous parts in the sponge-body. This is effected, 
according to Marshall, in three ways: 1, the spicules arc 
united only by sarcodc and remain isolated; 2, they arc 
soldered together ; or, 3, they gi'ow together. 

In the “soldering ’’ [Verschmelzung) tlui spicules arc only 
superficially cemented together by layers of siliceous substance, 
the axial canals remaining isolated and never flowing toge- 
ther. In Euplectella aspergiUtim the cementation takes place 
by laminar new formation of silica, which establishes bridge- 
like unions between two neighbouring spicules. In J?Wea, 
AphrocalUstes^ and Eurete^ two approximated axial canals are 
generally surrounded by a common siliceous cylinder. Carter 
had already called attention (in miposition to Bowerbank) to 
this peculiarity ; but while the English spongologist denies 
the occurrence of connected axial canals in neighbouring 
spicules in the Hexactinellida, Marshall tliinks he has observed 
a connected canal-system in the united scxradiatcs in a single 
form {Schroihamnus). This phenomenon is described ^ as 

growing together” ( Verwachsung)^ and a special phylogenetic 
significance is ascribed to it. 

In the special part the detailed description of a new EupleC’- 
iella {E, Oweni) with free spicules is of the most Interest, 
because here Marshall most convincingly shows that the 
cementation of all the spicules or of individual spicules in E. 
ojspergillum arid E. ciicumer possesses only a quite secondary 
significance, and that in the three forms the closest agreement 
prevails in all essential characters (in the external form and 
the form end arrangement of the skeleton- and flesh-spicules), 
so that their generic separation is quite inadmissible. 
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By this demonatration Carter’s classification of the Hexao- 
tineUida is essentially shaken. Marshall, in a second memoir^, 
endeavours to replace it with a new one. In this he lay^ 
great stress on the ^^rowing together of the axial canals ni 
SdsTothammis, lie conceives the Hexactinellida as having 
originated from sponges like in wJiicli parallel 

lines of sarcodo, crossing eaeli otlier at riglit angles, were 
formed in the syncytium, and thus jiroduced a latticework 
with cubical mfeshes. This sarcodic latticework was after- 
wards solidified by deposition of silica; and, according to Mar- 
shall, there wore formed originally connected frameworks with 
continuous axial canals {Sderotkamnus and fossil Hexactincl- 
lida?), which subsequently broke up more or less completely 
into separate scxradiate spicules. 

In accordance with this conception, Marshall divides the 
Hexactinellida into two groups : — 

I. Synaulo!!)^:;. 

The lumen of the tubes of the different spicules is continu- 
ously connected like the latter themselves, so that the whole 
latticed tissue of the sponge is permeated by a likewise con- 
nected tubular system. 

ScUrothamnus^ Marsh. 

II. A^YNAULOlDiB, 

The lumen of the diffei’ent spicules is never connect^ ; eacli 
mcule, BO far as the central fibre is concerned, is an inoepen- 
dently developed individual. 

The Asynauloidse are again divided into three families 

a, Monalddm, with a single form of spicule, the pure sex- 
radiate. Eurete, Marsh. 

b, PleionaJcidcv, with the principal mass of the skeleton 
consisting of pure, fully developed sexradiates, but with these 
brush-forked spicules, or rosettes, or both. The cubical form 
predominates in the meshes of the skeleton. 

1. Spicules not soldered together: Lanuginslla^ Aa/bo- 

nema, 

2. Spicules soldered together: Farrm^ DaetvlMi^fasj 

Peryphragella^ Auhdictyon^ Fietdingia^ Aphrocal^ 
listes, 

c, PoUahidm. Hexactinellida with numerous fonns of spi- 

^ Ideen liber die yerwiotdtsehiftoverh^ ^ HeXaetteeUideu/’ 
I. c. Bd. xxvii 
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cules^ with a special dermal skeleton and lining to the stomach- 
cavities^ usually with a root-tuft. The simple square form 
predominates in the meshes, especially of the dermal skeleton. 

Holtema. Oratcromorplia^ Itossella^ Sympagellay Placodic* 
tyouy EmheteUaj Habrodictyony Labanay Pheranemay 
Semperetlay Hyalonema, 

No one will fail to recognize the advantages possessed by 
the grouping of the genera proposed by Marshall. The esta- 
blishment of the family l^ollakidm especially seems to mo an 
exceedingly liappy idea. It undoubtedly embraces the most 
differentiated, multifarious, and elegant Hexactinellida, which 
depart most widely from their precursors. Although there 
was nothing to prevent the preservation of these forms, no 
remains of them have hitherto been found in the fossil state. 
The whole group ajipcars to be confined to the present epoch ; 
and its late appearance would consomiently indicato oven for 
the Hexactinellida a progressive devmopmeut from the imper- 
fect to the more perfect. 

In other points, indeed, 1 am not able to adopt Marsliairs 
conceptions. If the assumption were correct that a lattice- 
work consisting of soft sarcodic tlireads preceded the solid 
Hexactinellid skeleton, the older fossil Hexactinellida must 
necessarily have belong^ed, as indeed Marshall presupposes, 
to the Synauloidee. But this is by no means the case. 
My investigations of the fossil forms show tliat the con- 
nected latticeworks without exception consist of sexradiates 
soldered together, the axial canals of which certainly often 
lie one over the other, and then apparently form coales- 
cing tubes; but in reality they arc always separate, and 
usually, as in the existing genera Farreay Euretey and 
AphrocaUisteSy lie side by side in such a manner that the 
axial threads belonging to the different sexradiates appear 
distinctly separated. This condition of the fossil forms in- 
duced me to make a renewed examination of the genus Sclero- 
tkamnusjjot: a fragment of which 1 am indebted to the kind- 
ness of Dr. Marshall. The optical conditions of the material 
at my disposal are unfortunately very unfavourable, inasmuch 
as the axial canals only make tneir appearance under a certain 
illumination^ and even then very indistinctly. But after boil- 
ing the skeleton in sulphuric or nitric acid the excessively fine 
canals surrounded by axial cylinders appear rather more dis- 
tinctly; and wc may then ascertain that in Solerothamnm 
also the latticework has been produced by the soldering 
together of distinct sexradiates, the axial canids of which 
meet each other and frequently lie oret one another in such a 
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fashion that tliey apparently form a single tube, although they 
do not actually coalesce. Ilut this renders the section Bynau- 
lolda^ superfluous*, and Sclerothamnus enters the group Pleio- 
nakidse. 

There remain tlierefore the three sections of the MoUakida^^, 
Pleionakida', and Pollakidse, which are based upon the greater 
or less differentiation of the parts of the skeleton. 

Whether there are any Monakidae among living Ilexacti- 
nellida seems to me to be doubtful. Of the only genus referred 
to this position, namely Eurete^ Semp., only a very much 
bleached and washed specimen” exists. Now, as the con- 
nected siliceous skeleton agrees perfectly with Farrea^ and 
Bowerbank f has proved that in Farreafaiulata (which is per- 
haps identical with Eureie simpUewaima^ Marsh.) spicula are 
present in great numbers wherever the skeleton is covered- 
with dark brown sarcode, but that not a single spicule is to 
be seen where the sarcode is wanting,” I rcgai*d the group of 
the Monakidjc in Marshairs conception as doubtful. 

To the palaiontologist every classification founded upon the 
free spicules is useless, as only in very rare cases can the 
connexion between Hexnctinelhd skeletons and the neigh- 
bouring flesh-spicules ” be proved. Moreover^ as I have 
already shown in my monograph on Gmloptychzum^ uncom- 
monly few spicules of the llexactinellid type occur among 
the free fossil siliceous structures. Especially I have never 
been able to detect any trace of rosettes, fir-trees, and broom- 
forks,” and of the other certainly very minute and very fragile 
forms upon which Carter particularly relies in the separation 
of his genera. 

If, however, a preponderant systematic importance is given 
to the flesh-spicules,” not only the fossil Hexactinellida, but 
also all those existing forms, the skeletons of which are washed 
and no longer clothed with sarcode, remain undeterminable. 

But, leaving out of consideration this practical objection, 
there are internal reasons opposed to any such principle ot 
classification. The flesh-smcules form, to a certain extent, 
the external adornment oi the sponge-body ; they may be 
compared with the plumage of biras and the dermal covenugs 
of fishes, reptiles, and mammals. If we take our stand on the 
ground of the transmutation theory, we certainly have before 
us in the flesh-spicules those parts of the sponges which change 
most readily by adaptation, and therefore most easily throw oflF 

* Dr. Marshall^ as he informs me by letter, has also oonvinced hiinself 
of this fact, and will withdraw the Synauloidtt in a memoir tety shortly 
to be nubliiiied. 

t Op* cU, part lii. (April Otb, 187d^ p« 270. 
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the original type. It is q^uite otherwise with tlie skeleton- 
spicules. Even their wdl-chosen name indicates that a 
similar significance belongs to them as to the bony framework 
of the Vertebrnta. The skeleton-spicules of the Hexactinel- 
lida form the most conservative part of the body of these 
characteristic sponges. With extraordinary tenacity they stick 
to the fundamental typo of the sexradiate ; and although in the 
highest ramifications of the stem, the Pollakidse, many aber- 
rant forms axe produced by reduction of the rays, they can 
always be referred back to the sexradiate. 

[To be contiouod.] 


*XXXV . — On some new and littMcnown Spiders from the 
Arctic Regions. By the Rev. 0. P. CAMBRinaE, M.A., 
C.M.Z.S., &c. 

[Plate Vra.] 

The spiders comprised in the following notes have been 
received at various times during the last few years: — two 
from Spitzbergen, from the Rev. A. E. Eaton ; others from 
Mr. E. Whymper, from North Greenland ; and, more lately, 
those found by Capt, H. W. Eeilden and Dr. Hart during the 
Arctic Expedition in search of the North Pole, in the years 
1875-76. 

Descriptions and notes of four of th(j species received from 
Mr. E. Whymp er in 1870 (two of them, Erigone Whymperi 
and Dictyna borealis^ being considered new to science) were 
printed about six or seven years ago ; but their publication, 
as part of an intended faunistic work on North Greenland, 
appears to have been postponed sine die. Of the thirteen 
species here recorded, five belong to the genus Erigone^ Sav., 
two to TAnyphia^ two to Lycosa^ and one each to the genera 
Dictyna^ Tegenaria^ ThanatiiSj and Tarentula. Three species 
of Erigone^ one of Linyphia^ the Tegenaria^ Dictyna^ and 
Tarentida appear to be undoscribed. 

Akaneidea. 

Fam. SictTnideB. 

Gen. DicrrNA, Sund. 

Didyna borealis, ep. n. PL VlII. fig, 1. 

Adult female, length line, length of the cephalothorax 
I line ; relative len^ of the Ic^ 1, 2 ?, 4, 3. 
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C^halothorax yellow-brown, the sides and hinder part being 
strongly suffused with blackish brown, leaving a short, broad, 
longitudinal, central, yellow-brown band on the fore part of 
the uppcrsidc ; this band is a little constricted near the 
middle, and has two dusky longitudinal lines on its fore partf 
the normal grooves and indentations are perceptibly, but not 
strongly, marked ; the caput is rounded above, highest behind 
the eyejs, and slopes gradually on all sides. The whole cepha- 
lothorax is more or less clothed with greyish and yellowish 
liaii's, disposed somewdiat in longitudinal lines on the up])er- 
side forwards, and becoming rather bristly near and below the 
eyes. The clypeus is low, its height being less than half 
that of the facial space ; it is a little prominent and rather up- 
turned at its lower margin. 

The eyes are disposea in two transverse rows curved away# 
from each other (i. c. the foremost row has its convexity di- 
rected forwards, and the hinder row backwards) ; or they may 
also be described as in four pairs ; those of (iach lateral pair 
are contiguous to each other and seated obliquely on a small 
tubercle ; the foremost eyes of these pairs appear to be the 
largest of the eight, and those of the fore central pairs the 
smallest ; the intervals between the four eyes which form the 
front row are as nearly as possible equal, while the two hind 
central eyes are a little further from each other than each is 
from the end one on its side. The four central eyes form a 
square whose foremost side is the shortest. 

The Ugs are rather paler in colour than the cepbalothorax, 
and broadly, but obscurely, banded with dusky brown ; they 
are strong, but not very long ; those of the first pair are the 
longest, those of the second are very little, if at all, longer than 
those of the fourth, and the third pair are the shortest ; they are 
furnished with hairs only ; each tarsus ends with three claws j 
and there is, no doubt, a calamistrum ” on the onUac side of 
each of the metatarsi of the fourth pair ; though this portion 
of the only remaining leg of the fourtli pair in the example 
described had been denuoed of its armature, and the calamis* 
trum could not, therefore, be seen. 

The j>aljpi are short, and similar to the legs in colour and 
armature, the digital joints terminating wdth a small block 
curved claw. * 

Th^ falces arc rather long, very strong at their bases, and 
(when looked at in front) curved, the convexities of the curves 
directed outwards ] their colour is yellow-brown, and they are 
furnished with greyish yellow bristly hairs ; the &ng is small 
and rather weak. 

The maxiUm are rathcu: long, strong, and greatly incUnej|^ 
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towards the labium, over which their extremities almost meet ; 
they are also slightly curved, enlarged, and rounded on their 
outer sides towards their extremity. 

The labium is of a subtriangular form, truncated at the 
apex, the width at the middle being, however, rather greater 
than at the base. 

The sternum is oval, pointed behind, of a yellow-brown 
colour, margined with black, and with an indistinct blackish 
central longitudinal marking. 

The abdomen is oval, very convex above, and projects 
moderately over the base of the ccphalotliorax ; its ground- 
colour is dull yellowish, clothed rather thickly with short 
greyish hairs ; the central longitudinal line of the ui>pcr8ido 
is occupied by a long dark band, broadest in the middle, with 
jjngular noints on its sides, and pointed both at the fore margin 
of the aodomen and just above the spinners, where it ends. 
The fore part of the band is black, the rest dark yellow-brown 
margined with black (the margins dittej:ing in breadth and 
intensity) and comprising indistinctly the ordinary transverse 
angular lines or chevrons in its area. The rest of the upper 
surface is thinly speckled with black ; and the sides are marked 
with blackish and somewhat oblique lines and markings ; the 
underside is similar in colour to the upper, and has a central 
longitudinal blackish line, with another, broken and less con- 
spicuous, on each side. The spinners are short and strong ; 
and at tlic base, immediately in front of the two inferior ones, 
is the ti'ansverse inframamillary organ always found corre- 
lated (at least In the female sex) with the calarnistra of the 
metatarsi of the fourth pair of legs. 

A single example taken in July 1867 near the Illartlek 
glacier, Worth Greenland, was received from Mr. E. Whymper 
in 1870. It is closely allied to, hut. I think, distinct from, 
Bictma hamifera. another Aroftic spiacr, described by Dr. T. 
Thorell in 1872. 


Earn. Agelenides. 

Gen. TKaKNAiiU, Latr. 

Tegmaria detestahiUs^ sp. n. 

Adult femalej length lines. 

This spider is very closely allied to T, DerhamUj Scop,, 
wembling it in general form and structure ; it is, however, 
smaUer, paler in colour, and the fakes arc not prominent at 
their base in front as in that species. 

whole spider is of a pale dull brownish yellow colour, 
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the cephalothorax being rather the darkest. The markings 
on the abdomen appear to l>e of the same character as those of 
Derhamii ; but they were almost obsolete, being only visible 
just above the spinners. The palpi and legs arc furnished 
with numerous long hairs and some long, but not very strong, 
spines ; the abdomen also is clothed with numerous long coarse 
hairs. 

The only example examined had been damaged by an 
attcm})t at preservation in turpentine, whereby the eyes were 
too much concealed to admit of any critical examination ; they 

S ared, however, to resemble very nearly those of the species 
•e mentioned. For the same reason the exact form of th(* 
genital aperture was scarcely plain ; but it seemed to differ 
aecidedly from that of T. Derhamii, And, on the whole, I 
think it is of a hitherto undescribed species. 

The example above described was found in Lieut. Qiflfard’s 
cabin, in Bobbin Bay, on the 28th of August, 1876, during 
the Arctic expedition under Capt. Narcs. 


Fam. Theridiides. 

Gen. Euigone, Sav. 

Erigone Whymperi^ sp. n, PI. VIII. fig. 2. 

Adult male, length line. 

The cephalotliorax is of a deep, shining, block-brown colour : 
the caput is convexly elevated, and the abdomen is of a dull 
but glossy black ; the legs are yellow-brown, tinged with 
reddish brown; and the palpi ai*c of a similar colour, me digital 
joint, however, is darker, and the palpal organs are deep red- 
brown. 

This spider is very nearly ajiied to several others, such as 
E, loiigi^lpisy Sund., E, dentipalpis^ Wid., E, atra. BL. E* 
remota^ L. Koch, E, orc^fca, White, and E, paychrophilay Thor., 
all of which it closely resembles in fom and general structure ; 
it is, however, smaller than the last two species ; but, in the 
absence of a lengthened series, siae is scarcely to be depended 
upon, as I have found that several of the above species vary 
considerably in regard to the size of difierent individuals. 
The present may be distinguished from all those mentioned 
above, as well as from some others also closely allied, in several 
minor points of structure, and especially by the form of the 
radial joint of the male palpus and the structure of the palpal 
organs. From JE, denttpe^is^ Wid., E. pronmma^ CSamo*, 
and E, ayriaca^ Cainb., it may be separated at once by 
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abfte^ce of a small tooth-like spine on the underside of the 
radial joint ; from E. spinosa^ Camb., it may be distinguished 
easily by the direction of the prominent spur beneath 3ie fore 
extremity of the cubital joint ; in the present species this spur 
has a slightly backward direction, while in K spmosa it is 
dir€*cted strongly forwards : the same difference is also observ- 
able in E» psyckro]^hilay Thor., in which the long curved form 
of this spur affords another remarkable distinction from E, 
Whymperi, From E, rmnoia the present spider differs at a 
glance in the comparative shortness of the palpi, though it is 
perhaps more nearly allied to this species than to either of the 
others ; while from all the above-mentioned Rp(*cies the form 
(before alluded to) of th(*. radial joint of the palpus will readily 
distinguish it : this joint, slender at its junction with the cubital 
joint, enlarges gradually to its anterior extremity, where it is 
divided, or continued, into two principal lobes or projections ; 
the longest but least strong of these is situated behind and is 
))ointed at its extremity, of a somewliat conical or subangular 
form, and curved inwards towards the palpal organs ; the other 
projection is formed by the production of the upper extremity 
of the joint, rather on the inner side, into a broad, strong, 
obtuse lobe, on the outer and upper margin of which is a pro- 
minent, somewhat angular point, which has a sleuderish, 
slightly curved, blunt-pointed, prominent appearance from 
some points of view. On the outer side of the radial joint are 
a few black bristles, of which several form a small cluster 
near its outer extremity. 

The digital joint is largo, rounded at its base on the upper 
side, and gradually tapering to its extremity ; it is longer than 
the radial joint, and comprises the pali)al organs, which are 
well developed and complex. 

The eym are nearly equal in size and are rather closely 
grouped together ; the four forming tlic hinder row are equi- 
distant from each other; the two central eyes of the front row are 
near together but not quite contiguous to each other ; each is 
separated from the lateral eye on its side by an interval about 
equal to that which divides the two hind central eyes. The 
four central eyes form very nearly a S([uar6, the fore side being 
the shortest ; those of eacli lateral pair are almost contiguous 
and are situated upon a slight tubercle. 

In both sexes the lateral margins of the cephalothorax are 
armed with tooth-like spines, those in the female lieing the 
least conspicuous ; this lateral armature is usual in the males 
of this group, but rare, so far as I am aware, in the females. 
At this moment I do not remember its presence in any other 
sp^es ; but possibly it may exist in some other species, with 
Snn. & Mag, N, HisU Ser. 4. VoL xx. 20 
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the females of which I am not acquainted. The margins of 
the cephalothorax in E, sptnosa are granulose onlv. 

This spider was received in 1870 from Mr. E. Whjrraper 
(with whose name I have connected it) , It was found m two 
localities of North Greenland in .rune and Aujnist 1867, at 
and near Jacobshavn, among moss floating on the surface of 
freshwater pools near the seashore. 

Erngonc arctica, PL VITl. fig. 

Mwryphantss arctiem^ White, Siitherhmd’s .Jounial, &c. ii. Appendix, 
p. ccx, figs. 11, 12. 

I have concluded a specimen of this groui), received from 
Spitzbergen (from the Rev. A. E. Eaton) in .June 1874^ to l)C 
the Mtcryphantes arcticus of Adam White (/. 8n^a)» It is 

very similar and very nearly allied to E, longipalpis^ Sund., 
but differs from it in various slight particulars, especially in 
the much shorter radial joint when compared in length with 
the cubital ; the digital joint ‘of the palpus is also propor- 
tionally smaller ; and the spider itself was rather larger than 
any example I have yet seen of E. hngipalpis, 

Ertgone paychrophilan PI. VIII. fig. 4. 

EHgme paychrophilaj Thor. (Efvera, afKongl. Vot.-Akad. Fdrhandl. 
1871, p. C8t). 

So far as a crushed specimen enables me to judge, this 
spider is laigcr than E, hngipalpis^ Sund., but closely re- 
sembles it in colours, general structure, and appearance. 
One very remarkable character, however, is furnished in the 
male by the great length and curved form of the spur beneath 
the fore extremity of the cubital joint of the palpus. This joint 
considerably exceeds in length the radial; and the spur 
alluded to is directed forwards, strongly curved, and tapering 
to a rather fine point ; its length considerably exceeds tliat m 
the joint to which it is attach^ ; and its point extends to the 
middle of the palpal organs, which appeared to be less complex 
than those of E. hngipalms and otners. The specimen irom 
which these notes were taken had been crushed in the ^ 
of mounting on a microscopic slide ; so that possifily the 
apparent near contact of the extremity of the spur with the 
palpal organs may have arisen merely from the mode of 
mounting. The great length and form of the spur alluded to 
distinguishes this species uom all others of the group as yet 
known. 

^ This spider was one of those found in the late Arctic 
Expedition. There was, however, no note connected with 
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the specimen above described, indicating the exact locality of 
its capture ; but two females, much crushed and injured in 
mounting, though probably of this species, were labelled 
82® 33' N. let., June 21 and 24, 1876. and perhaps this may 
have been also the locality in which the male was found. 

Both sexes have been found in 8pitzl>ergen, vide T. Thorell, 
L c. sujyrh. 


Eriyone prooocauHy sp. n. PL VIIL fig, 5. 

Adult male, Itmgth 1 line. 

The cepJmlntlwrax is of a short oval form, very neaidy 
round ,• the lateral constrictions on the margins of the caput 
are scarcely perceptible, and the normal grooves and indenta- 
tions are not strong. 'J’he occiput is rather gibbous, and has 
two or three slender erect bristles on it, but it has no distinct 
or abrupt elevation. The margin of the clypeus is rounded, 
and the height of it is about half tliat of the facial 
space. The colour of the ccphalothorax is yellowish brown, 
the sides much suftused with a darker hue, and marked with 
some fine radiating lines indicating the ordinary tlioracic 
grooves ; a dark line also runs fn>m the hind central eyes to 
tlhe hinder part of the thorax, enlarging in a diamond-form at 
the posterior part of the occiput. 

Tile eyes are very small, out in the usual general position ; 
they form a transverse oval figure, each line being equally 
curved in an opposite direction. Those of the hind central 
pair are smallest, and separated from each other by about two 
eye’s diameters, the interval between each of them and the 
lateral of the same row on its side being considerably greater. 
The fore centrals are contiguous to each othci*, and with those 
of the hind central pair form a short oblong figure, whose 
anterior side is shortest ; those of each lateral pair are seated 
rather obliauely and contiguously on a strongish tubercle ; the 
foremost ot the lateral eyes appear to be the largest of the 
eight. 

The legs arc slender and tolerably long, their relative length 
being, as far as could be ascertained, 4, 2, 3 ; their colour 

is a pale yellow-brown ; and they are furnished with fine hairs 
and a very few slender erect bristles. 

The palpi are similar in colour to the legs, not very long, 
but tolerably strong. The cubital and radial joints are very 
short, the latter spreading out on all sides in a sort of mush- 
room shape: the digital joint is of an oval form, and its 
len^h equals, or perhaps exceeds, that of the cubital and 
radial joints together ; the palpal organs are tolerably complex, 
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with several carved spines and spiny processes towards their 
fore extremity. 

The fakes are neither very long nor strong j they are 
slightly divergent, and have a 8tn)ng backward inclination^ 
being also of a rather paler colour than the cephalothorax. 

The maxilUB are very short, rather strong, and slightly 
inclined to the labium^ which is also veiy short and bioaa, 
and, with the sternum (which, however, is darker), of the 
same colour as the cephalothorax. 

The ahdomen is of tolerable size, of a regular oval form, and 
projects considerably over the base of the cephalothorax ; it is 
of a black-brown colour, probably very glossy in life, and 
clothed with short hairs. 

The female is larger than the male, but resembles it in form 
and colours. The form of the genital aperture is simple, but 
characteristic. 

Adults of both sexes were found during the late Arctic 
Expedition in latitude 82^ 27' and 82® 33' in June 1876. 

Erigone vexatrtXj sp. n. PI. VIII . fig. 6. 

Adult female, length rather more than H line. 

This spider resembles E, provocans very closely in the 
profile of the cephalothorax, as well as in its colours, but, 
besides being much larger, the lateral marginal constrictions 
at the caput are distinctly marked ; the eyes also differ some- 
what in relative position, the intervals between those of the 
hinder row being equal. The falces ai’e much stronger, less 
directed backwards, and (in profile) are considerably pro- 
minent at their base in front. The legs also are stranger, 
especially the femoral joints ; they have more numerous slender 
erect bristles, and are of a clearer yellow-brown colour than 
those of E. movocans. The abdomen is oval, jet-black, 
glossy, clothea with coarse hairs, and projects considerably 
over tne base of the cephalothorax. Tne genital ap^ure w 
of a semicircular form, situated in front of a roundish pro- 
minence. 

This spider was found during the late Arctic Expedition at 
Discovery Bay by Dr. Hart, M.D. 

Gen, Linyphu, Latr. 

Linyphia sobria, 

Linyphia sobria, Thor. (Efvew. af K. Vet-Mad. Fdrh. 1871, p. 686. 

An adult of each sex was received from Spitsbergen, where 
they were found by the Kev. A. E. Eaton and kindly sent to 
tne in June 1874. 
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TKm species is nearljr allied to L. Unehrioola^ though 
j^rhapa more nearly still to L, Uprona^ Ohl., being larger than 
Z. imdiricola ; but it differs decidedly from both these species 
as well in the structure of the male palpal organs as in the 
form of the genital aperture of the female. 

Linyphia turhatrixj sp. n. 

This spider is similar in size to Z. tenebricola^ and re- 
sembles it also very nearly in colours and markings ; the 
adult female, however, may be at once distinguished by a 
rather slender prominent bent process directed backwards from 
the larger process connected with the genital aperture. 

Two adults (both females) were received in 1872 from Mr. 
E, Whymper, by wliom they were found in North Greenland. 
The male is unknown to me. 

Fam. Thomisides. 

Gen. Tuan^tus (Koch). 

Thanatus formicinua ? 

Aranma formicinm. Oik. Aran. Suec. Stcxikholm, 1767. 

Arama rhonihuica^ Walck. Faun. Par. ii. p. 228, ot I'homimia rhomhoict^s, 
TsbL d. Ar. n. 88. 

Thomims rhomooicwtf Hahn, Die Aj»chii. i. p. Ill, tab. xx\iii. %. 83. 

Philodromm formicinmj Sund. 1832, p. 220. 

Phtlodromus rhombiferens^ Walck. uis. Apt. i. p. 669. 

Thanatus fomitcmusy Koch, Uebers. des Ar.-Syst i. p. 28. 

An immature female of what 1 believe to be this species was 
sent to me by Mr. E. Whymper in 1870. It was found by 
him near Jakobshavn, North Greenland, towards the end of 
June« Although found in Sweden, and generalljr distributed 
throughout Europe, Western Asia, and North Africa, Thatia^ 
Clk., has never yet been recorded in the British 

Islands. 

Dr. T. Thorell (GEfv. af K. Vet.-Akad. Fcirh. 1872, p. 157) 
describes a Thanatm from Disco Island, Greenland {Thanatus 
arctioua^ sp. n.), with which the spider I have above recorded 
is perhaps identical. 

Fam. Lycosides. 

Gen. Lyooba, Latr, (ad partem). 

Lycosa gladalu, 

Lffco$a Thor. (Efvers. K. Vet.-Akad. Forh. 1872, No. 2, p. 159. 

Numerous examples, some adult, but mostly immature, of 
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both sexes of this spider were received in 1870 and 1872 from 
Mr. E. Wliymper, by wliom they were found in various locali- 
ties in North Greenland. Three examples, much shrivelled 
and damaged, were contained among the Anjtic-Expedition 
Araclinirls found by Capt. Feilden ; but I believe them to be of 
this species: these were labelled Hayes Sound, N.lat. 79®;” 
and two examples, one of each sex, were among tliose found 
by Dr. Hart in Discovery Bay. In the unpublished descrip- 
tions of N,-Grecnland spiders, before referred to, tliis spider is 
recorded as Lyooaa septentrionalisy Westr. ; and L, sarmtOy 
0. Fabr. Fauna Groenl. no. 208, is placed among its synonyms. 
1 am, however, now convinced that these determinations are 
erroneous (see the next species here recorded) . 

The adult maky which was unknown to Dr. Thorell, resem- 
bles the female in general colours and characters ; but tlie fe- 
mora and tibiae of the legs are more or less suffused and marked 
with dark brown. The pahi are strong, their colour is like 
that of the legs ; the digital joint is large and equals in length 
that of tlie radial and cubital joints together, its colour is black- 
brown, and (together with the radial joint) it is jiretty thickly 
clothed with hairs. The palpal organs are well developed; 
their hinder half consists of a strong, roundish, prominent, 
corneous lobe, siurmounted by a strong, pointed, spiny process 
with a somewliat angular point at the middle of its fore 
margin : the point of this process is directed outwards ; and in 
front of it, near the outer margin of tlie digital joint, are two 
other smaller spines, close together; one of th(3se is. strongly 
hooked or reaphook-shaped, the other is a small, simple, slightly 
curved, pointed spine ; on the outer aide of these is the promi- 
nmt curved termination of a strong process which has its 
origin on the inner side of the joint. There is no claw at the 
extremity of the digital joint. 

Both sexes of this spider may be at once recognized by the 
bifid termination of the ordinary central yellow stripe at the 
thoracic junction of the cephalothorax. This stripe has 

f enerally the form of a barbed aiTOw-head with its point 
irected backwards, llie next spider, however {Lycosagnm- 
landica^ Thor.), has also a shortened central thoracic stripe, 
but it 18 less aistinctly bifid than in the present species, in 
which the two limbs of this portion are considerably divergent. 
In L, grmnlandtca also the lateral stripes on the cephalothorax 
are broken up into several distinctly separated markings of 
different sizes, while in L. ghcialis tney are continuous. 



and liiih-known Arctic Bpiders. 288 

Lyoosa grmnlandica. 

Lyaosa gmnlandicat Thor. (Efvers. af K. Vet.-Akad. Forh. 1872, No. 2, 
p. 157. 

Aratwa aaccata^ 0. Fabr. Fauna Oroonl. p. 228, 

Immature examples of both sexes and one adult female of 
this fine spider were niceived from Mr. E. Whymper (by 
whom they were taken in North Greenland) in 1872. 

It is nearly allied to L, amentata, Clerek, but is larger and 
more brightly and distinctly marked, and the genital aperture 
is veiy different. From Z. ylactalis it may be easily dis- 
tinguished; not only by tlie difference of the thoracic stripes 
(noted above in the description of that species), but also by its 
distinctly annulated legs. 

This spider does not appear to have been met with during 
the late Arctic F^xpedition. 


Genus Tarentula, Sund. 

Tarentula exasperans^ sp, n. PI. VIII. fig. 7. 

Adult male, length lines. 

The cephalothorax is oval, rounded behind, and gradually 
narrowing to the fore extremity ; the lateral constrictions at 
the caput arc slight ; and the sides arc of a gradually sloping 
character, somewhat dojiressed towai^ds the lower margins. It 
is of a deep black-brown colour: the central longitudinal stripe is 
broad ancl distinctly marked; it runs from the foremost of the 
four large eyes quite through to the hinder extremity, towards 
which it narrows gradually ; the margins of this stripe dilate 
in a curved form just behind the ocular area ; the inner part 
of this poition is marked with dark brown, the rest of the 
stripe being of a reddish yellow colour, and the whole of it 
clothed witli short greyish-white hairs : the lateral stripes are 
very indistinct, being chiefly marked by short greyish-white 
hairs. 

The eyes arc in the ordinary position ; the line formed by 
the posterior pair is longer than that of the middle pair, but 
not very greatly ; the foremost row is the shortest ; and the in- 
terval between the two central eyes is greater than that between 
each and the lateral eye next to it ; the four large eyes form 
very nearly a square, its posterior side being the longest. 

The legs arc tolerably long and strong ; those of the fourth 
(or hinder) pair are the longest, and those of the third pair the 
shortest ; th^ are of a dark brown colour (the femoral joints 
bring of the deepest hue), and are furnished with hairs, bristles, 
and spines ; tliere are faint traces of annulation on the hinder 
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legs ; blit numerous short grey hairs give the prevailing tinge 
of colour to them all. 

The palpi are moderate iu length and strength ; they are of 
a dark niackish brown colour and furnished with hairs and a 
few strong bristles, esj)ccially on the radial joint, which is equal 
in length to the cubital, though not quite so strong ; the digi- 
tal joint is not very large j it is, however, longer than the 
radial, but not so long as the radial and cubital joints together; 
the palpal organs are simple, with a short, curved, pointed, 
strongisn spine towards the fortj extremity ou their outer side ; 
the digital joint has no claw at its anterior extremity. 

Th^ falces are tolerably long, moderately strong, straight, 
conical, and a little directed backwards towards the sternum ; 
th^ are of the same colour as the cephalothorax. 

The mcuvillcPy labium^ and sternum are of the normal form, 
and of a deep brown colour. 

The abdomen is oval, broadest behind, somewhat trun- 
cated at its fore extremity, and considerably convex alx)ve, 
especially at the fore part ; the upperside is clothed pretty 
densely with short grey pubescence: the normal elongate 
marking on the fore half is reddish yollow-browm before, but 
black-brown on the hinder part : it has a sharp prominent 
point near the middle on eacli side; and the hinder extremity 
is truncated, with its outer corners elongated in a pointed form. 
A longitudinal row of alternate black and greyish while spots 
runs from outside the termination of the anterior marking to 
the spinners ; and within the area comprised by these two rows 
of markings are several short, indistinct, dark, angular bars or 
chevrons in a longitudinal line. The underside is dark brown, 
also clothed with short grey pubescence ; the spinners are very 
short and moderately strong, the inferior pair being the shortest 
and strongest. 

This spider, which appears to me to have been hitherto 
undescribed, was found oy Dr. Hart, during the late Arctic 
Expedition, in Discovery Bay. It mi^ be distinguished 
ally by the form of the central longitudinal thoracic stripe. 


List of Spiders. 


Dietpm b<>r§al%8y sp. n. 
Tegfmria detesUibuie, sp. n. 
Bngone Whymperiy ep, n, 

arodraf White. 

psychrcphilOf Thor. 

— prmfoeans, ftp. n. 

sp, a. 


Linyphia Bahtia, Thor. 

turbatriXf ap n. 

Thanatui formiawmsy Gleitik. 
Lycosa gtamaliMy Thor. 

- — graenkmdieaf Thor. 
Tarmtula exatpirmHf sp. u. 
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EXPLANATION OF PLATE VIII. 

lig, L IHctyna horeads, sp. n., J : a, |)rofile of cepbalothorax ; 6, foro part 
of caput and fakes ; c, maxillm^ lahiumy aud sternum ; spiii- 
ners ; c, natiiral size of spider. 

Fig. 2. Erigone Whyinperiy sp. n., J: profile without legs ; ft, forepart 
of caput and falces ; c, </, c, palpus of S in different positions ; 
fj genital aperture of J ; g, natural size of snider, 

FHg, 8. Prigone arcticuy White : loft palpus of cf y irora the outer side ; 
ft, natural length of palpu.s. 

Fig. 4. Erigone paychrophihy Thior. : right palpus of S i from the inner 
side above. 

JFty, 5. Engone provocnmy sp. n.: a, spider, enlarged ; ft, profile without 
legs ; c, loft palpus, from beneath on the outer side ; dy natural 
length of spider. * 

Fig. 6. Engone veAitiri i\ sp. n., J : a, spider, enlarged ; ft, profile without 
legs; c, fore part of caput and falcea; </, genital aperture, in per- 
spective ; e, (iitto, in front : natural length of spider. 

Fig, 7. Tarenitda ejrasperamy sp. n., ^ ; u, snider, enlarged ; ft, palpus and 
palpal organs ; c, natural length or spider. 


XXXVI. — On the Changes produced in the Siliceous Skeletons 
of certain Sponges hy the Action of Caustic Potash, By W. 
j. SoLLA^ M.A., formerly Scholar of St. John’s 

College, Cambridge. 

[Plate IX.] 

Amongst the various problems which have arisen in the diffi- 
cult study of the sponges, that as to the exact nature of the 
skeletal network of su^ genera as Farreuy Dactylocalyx^ and 
Aphrocallistes has not been one of the most easily solved, 
Bowerbank. who was the first to express an opinion on the 
subject, regarded the vitreo-hexactinellid network as the exact 
representative amongst the Silicea of the homy network of the 
kerataceous sponges. In the latter ho had previously distin- 
guished two marked types — one in which the horny fibres are 
solid throughout {Spongia officinalis)^ and another in which the 
axis of the fibre is occupied by a hollow canal ( Verongia), The 
same difference he now stated to exist amongst the siliceoiis- 
netted sponges, and upon it separated the genera Daciylocalyx^ 
Iphiteon^ and MyUusiuy the fibres of which he regarded as 
solid, from certain other genera {Kaliapsis^ Farreuy and Puri’- 
siphonia) , which he considered to possess canaliculated or fis- 
tmose ” fibre. The interpretation next advanced appears to 
have originated with the late Dr. Gray, and was adopted with 
wider application^by Professor Sir Wyville Thomson who, 

♦ 'Annals and Magasine of Natural History/ February 1868, p, 114: 
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in 1868, stated it as his opinion that the network of the sili- 
ceous-nctted sponges was produced by an anastomosis, fusion, 
or coalescence of soxradiate spicules with one another. 

Tills opinion was at once endorsed and supported with 
various new observations by Oscar Schmidt. The objection 
urged by Dr, Bowerbank to Gray and Thomson’s view was, 
that true spicules never evince any tendency to fuse together : 
thus in 1869 he states that he has never yet seen u case of 
tlic anastomosis of spicula. The normal condition of these 
organs is never to anastomose, however closely they may be 
packed together.” 

So the question stood till 1873^ when it was reserved for 
Dr. Carter to bring these opposing views into harmony, and 
so to explain in the most beautiful manner the real structure 
of the netted llexactinellidse. In a pa|>er on the Hcxacti- 
nellid® and Lithistidie he jiroves, from observations of very 
young specimens, that at first the netted sponge Aphrocallisies 
possesses no other skeletal elements but separate free sex- 
radiate spicules, and that the formation of a network is a sub- 
sequent process brought about as growth advances by the 
envelopment of the tree spicules in a coating of siliceous 
material, which, running over each and from one to another of 
them, at length involves them all in continuous siliceous fibre. 
Tlie network of A^hrocallisies and of other netted sexradiate 
sponges is accoraingly a composite structure, not simply 
fibrous in the sense that the horny skeleton of a washing- 
sponge is so^ nor, on the other haim, simply spiculose, as if it 
consisted ot ankylosed spicules merely, but spiculo-fibrous 
like the network of the Chalinids ; only m this case the simple 
acerate spicules of tlie Chalinidm are represented by sexradiate 
ones, and the homy substance of their fibre is replaced by 
siliceous material. 

This interpretation was supported by the fact that the 
original spicules on which the fibre of the network is built 
become absorbed some time after the death of the sponge, and 
so reappear in the interior of the fibre as hollow sexradiate 
casts, wmich in time, however, may, with continued internal 
absorption of the fibre, so increase in size as to become con- 
tinuous axial canals, in which state they seem to have been 
observed by Dr. Bowerbank, and so came to be regarded by 
him as a proof of the existence of normally fistulose fibre 
amongst the siliceous sponges. It is important to add that, 
besides casts of ordinary sexradiates, Carter also observed 
those of other forms, notably of the curious besom-shaped 
spicule which is so.choracteristic of AphrocfUlistes. 

. As regards the cause of the abso^tion which the im- 
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bedded epicales are again revealed, Carter says no more than 
that it is a chemical question, and that in consequence he 
leaves it to the investigatiuns of the chemist. It was partly 
with the hope that I might be able to throw a little light on 
this subject that the following investigation wms undertaken. 

The spicular silica of sponges has for a long time been 
known to be somewhat soluble in caustic potash, so that spon- 
gologists seldom, if ever, employ this reagent to remove from 
spon^e-skeletojis the organic matter associated with them — a 
use tor which otherwise it would be well fitted. Considering 
this, it appeared to me that in caustic jiotash we possess a 
* valuable means for the aualj'^tical treatment of sponge-spicules, 
so as to be able to dissect them into their structural elements, 
and to reproduce iu them those c‘haraeters whicli they exliibit 
in the deciduous state both recent and fossil. 

ISpecimeus of various vitreo-hexactinellids were accordingly 
procured, and subjected to a inicroscopicid examination to 
make sure that they were in the fresh state, or, in other words, 
liad not begun to be excavated by internal spicular casts. 
This ascertained, they were next exposed to the action of strong 
boiling caustic potash for varying intervals of time. The 
changes thus produced will now be described. 


Dactyhcalyx suhghhosm. 

The solid fibres of this sponge soon exhibit delicate canals, 
which start from the broken ends of the fibres, and radiate, 
as a rule, from the nodes of the skeletal network, each stellate 
group of canals forming a single sexvadiate system with its 
centre generally situated in or about the centre of a node. 
The canals arc a1 first very small and may be regarded, ] think, 
as representing simply the enlarged axial canals of the im- 
bedded sexraJiate spicules. This stage of solution we may 
call stage 1. As the boiling continues, the canals progressively 
enlarge and come to occupy a veiy coiisidcralile portion of the 
interior of the fibre, till at length they appear to coincide with 
tlie walla of the imbedded spicule on which the fibre is con- 
structed (stage 2). That the canals do at length really renre- 
sent the original spicule is shown by the reappearance or the 
besom-shaped spicule in AphrocalHstes. Finally the canals 
extend so far and widely as to touch and open into eac*h other 
and thus channel the fibre continuously or render it truly fis- 
tulose (stage 3) . This is the condition in which the skeletons 
of the vitreo-hexactinellids are usually found when fossil, though 
it is by no means «rare to find the preceding stage well repre- 
sented also. It is moreover the state in which the only known 
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specimens of Farrea occa and F, jacunda exist, and which 
occurs sometimes in Aphrocallwtes Bocagei and, according to 
Bowerbank, in JPuristphonia Clarkei, while the second stage is 
exhibited in skeletons of Aphrocallistes Bocagei^ Dactytocalvx 
jmmiceuSy and D. odqms (O. S.), which, however, like the 
l^enera Iphiteon (Bk.) and Mylimia^ are usually found in the 
fresh state and consequently with solid fibres. 

As regards the characters of the canals themselves, they 
are in my specimens exclusively sexradiates ; but they differ 
in a marked manner from the loose separate sexradiates which 
do not become involved in the siliceous fibre ,• for while the 
latter are always rectangularly triaxial, the involved spicules 
are neither rectangular nor triaxial at all, except in the rarest 
cases. Each arm of an imbedded spicule may make any angle 
with its fellows ; there is no constancy in this respect, nor any 
approach to it. This will be seen by reference to fig. 1, PI. 
Ia., and is even more strikingly exhioited in some specimens 
which are not here figured. 

it would seem as though the free sexradiate spicules of the 
sponge lost their usual rigid regularity and became instead 
erfectly pliable to all the changes in direction of the siliceous 
bre as soon as they became involved in it, the fibre governing 
the direction of their rays to the complete subordination of 
their intrinsic tendency of growth. 

On the other hand the centre of each sexradiate spicule 
appears in most cases, but not in all, to determine the position 
ot a node of the fibrous skeleton, each node corresponding in 
position to the centre of an imbedded spicule. The exceptions 
are where three arms of a sexradiate are 
bent in one direction approximately Pig. 1. 

parallel to each other, ana the other 
three in the opposite direction, so that the 
whole spicule comes to be imbedded in 
one and the same straight fibre (fig. 1). 

Here, then, a sexradiate exists without a corresponding 
skeletal node : and more frequently still it happens that a tio£ 
may exist indepndently of the presence of a sexradiate centre, 
ex. gr. where tiiree or more arms of adjacent sexradiates join 
together. 

It need not be added that though the nodes of the skeleton 
are generally determined by the presence of sexradiate spi* 
cules, they are not on that account necessarily sexradiate 
themselves, since by the coincidence in direction of two or 
more arms of one spicule, or by the addition of rays from an 
adjacent spicule, a node may become four-, five-) six-, seven-, 
or even eight-rotulate. 
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The siliceous cement which, with the included spicules, 
forms the skeletal fibre does not scale off under the action of 
potash in concentric layers, as happens in the case of true spi- 
cules, but dissolves away amorphously both in the interior and 
on the exterior of the fibre, without in the latter case producing 
those hemispherical pit-like markings which cover the exterior 
of many deciduous recent and fossil spicules, and which in 
some cases have been shown by Mr. Carter to result from the 
depredations of some al^oid parasite. 

Fine longitudinal striations, however, are generally obser- 
vable along the fibre, and may perhaps indicate a lamellar 
structure ; in one or two instances I have seen indications of 
more rapid solution at a point {p) midway between the spicular 
canal and the periphery of the fibre, thus (fig. 2), as though 
along the line where the siliceous cement first covered over 
tlie contained spicule. 



The appearance shown in fig. 3 seems to result from a 
change in the refractive index of the s[>icular component of 
the fibre ; for the included spicule (») is quite distinctly defined 
from the surrounding fibre and is yet com[>osed of solid silica, 
which opposes the expansion of a well-defined thread of air (a) 
contained in its relatively narrow axial cauah 

Long before the spicular canals in the interior of the fibre 
have become fully developed by the action of the potash, the 
minute rosettes’* of the sarcode have completely disappeared 
in solution, so that before stage 2 is passed a careful search 
with high powers fails to reveal even the slightest trace of 
them. 

The free sexradiates follow shortly after; but the spines of 
the fibre remain for some time longer, and do not disappear 
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till the lagt stage of solution lias been reached or has even 
become far advanced. 

A phrocaUistea BocageL Dactylomlyx pumteeus^ Farrea densa^ 
Myliusia callocyathee, 

Tlic sponges next submitted to experiment were the four 
just named, of which A. Bocagei and D. pumiceus have been 
found both fresh and in the deciduous state, and consequently 
with fibres both channelled and solid, while the two latter, like 
/). suhgloboaaj are known only in the fresh condition with solid 
glassy fibres. In all, however, results were obtained on boil- 
ing with caustic potash precisely similar to those already 
described in the case of I), mihghhosa. The canals of the im- 
bedded spicules were enlarged and made visible ; the enlarge- 
ment continued till the entire spicule was dissolved out ; and 
finally the spicular easts ran tog(*ther and the fibres became 
hollow tubes : the rosettes and loose sexradiates soon passed 
into solution ; while the spines of the fibre persisted for a con- 
siderable time, traces of them remaining when the canals had 
attained their fullest development. 

The attached sexradiatcs of many vitreo-hexactinellids. 
when the siliceous cement has only just commenced to spread 
over them, are frequently capitate at the extremities of their 
rays, as though the enveloping silica had been fluid and accu- 
mulated in greater quantity at the points of the rays than 
along their sides, as, in fact, the aarcode from which the silica is 
deposited may have done. Curiously enough, the casts of the 
spicular rays excavated in the siliceous fibre frequently ter- 
minate in the same capitate manner ; and it is possible that 
when they do so the retrogressive metamorplioais of the fibre 
has brought it back to exhibit in an inverse form the same 
early stage as that to which we have just alluded. 

EupUctella aspergillum^ 

The axial canals of both its free and combined spicules were 
first developed • and a concentric laminar structure was neas^ 
exposed both in them and in the cementing material, whiefK 
here only binds the spicules into bundles \nthoUit absolutely 
enveloping them. As in time the cementing silica becomes 
wholly dissolved away in places, the spicules it unites together 
are to a great extent set free ; and the composition of the lon- 
gitudinal and transverse fibres formed by them is then made 
manifest. 

Hyedonema Steboldii. 

Mr. Higgin, of Liverpool, gave me a beautiful specimen of 
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one of the anchoring spicnles of thi« sponge ; it was perfect 
from one end to the other, including the barfed head and den- 
ticulated scalar lamina. The great length and size of this 
spicule had previously led me to imagine that, although appa- 
rently nothing but a simple spicule, it might yet upon investi- 
gation be found to consist of several spicules imbedded in a 
siliceous fibre. 

A careful examination was therefore made to determine this 
point ; with sharp scissors the spicule was divided into con- 
venient lengths and then boiled in potash. The axial canal 
soon became clearly visible and could be continuously traced 
from one end of the spicule to the other ; it was obviously 
quite simple, and radiated once only, viz. in the barbed head, 
where it forms a sexradiate cross ; no other canal in addition 
to tills could bo deteebid in the spicule, which thus, contrary 
to my expectation, was proved to be not spicular fibre but 
a simple spicule after all. With the development of the 
axial canal several faint lines or cracks, circumferential in 
direction, appeared on the exterior of the spicule, and were 
immediately traversed by utlu^rs running longitudinally ; the 
outermost layer then peeled off in strips between the circum- 
ferential cracks ; and as the process continued, other lainimc 
were exposed and similarly scaled away. The ends of the 
various lengths of the divided spicule soon lost their cylindrical 
form and became conical, the alkali dissolving backwards the 
successive concentric lamina? of which the spicule was composed, 
the outermost first and consequently most extensively, and the 
rest in successive order, till at length the original strand on 
which all the rest had l)cen formed was exposed as a single 
thread with an axial canal which, as happens in all similar 
cases, was expanded towards its termination, funnel-shaped (as 
in fig. 6, PI. IX.). 

Nothing can exceed the elegance with which caustic potash 
exposes the concentrically lamellar structure of this spicule : 
each individual lamella is so })erfectly separated from its 
fellows that one can count the number of which the spicule is 
ffenposed at various points of its length ; thus in tlie figure 
(PL IX. fig* S) ten laminsB are to be seen. 

The y)onges next examined belong to other orders than that 
of tfre HexactinellidfiB. 


Oeodia arabica^ 

In spicules with sharp points, like the anchoring and acerate 
i^picules of tliis sponge, the axial canal extends to within a 
very short distance of the pointed extremity ; so that as the 
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spicule yields to the action of the potash and the fine point is 
quickly dissolved away, the axial canal is soon exposed and 
the potash finds easy access to the interior of the spicule. 
The axial canal then rapidly begins to enlarge, and soon ex- 
pands into a funnel-shaped termination towards its extremities, 
or where the potash first enters. The sides of this funnel- 
shaped expansion, when viewed with a high power, do not 
appear in optical section as simple straight lines, but are very 
finely stepped ” all the w^ay down, each step representing 
very obviously the exposed edge of one of the concentric la- 
melliB of which the spicule is made up. The concentrically 
lamellar structure of these and all other true spicules is, indeed, 
beautifully revealed by this method of solution, more perfectly 
and in a tar clearer way than by the process of charring the 
spicule with heat, as in the flame of a spirit-lamp. 

As solution proceeds, the points of the spicules become en- 
tirely removed, and a fusiform acerate spicule become^jj almost 
cylindrical from the loss of its conical ends : but the different 
laraell» never dissolve at the same rate ; some always resist 
longer than others ; so that at every stage of solution the spi- 
cule presents a lamellar appearance. The outermost lamella 
frequently endures the longest, forming a hollow sheath of 
infinite tenuity, which frequently splits longitudinally so as to 
form two or more long narrow strips or ribbons; anti these, in 
some instances, curl backwards and outwards in a very singu- 
lar way. A fossil spicule in this last state would not be readily 
recognized for what it actually was, and has been, indeed, on 
more than one occasion a source of considerable difficulty to 
myself in studjing the spicules of the Cambridge coprolites. 

The anchoring spicules undergo just the same changes as 
the acetates; but their short conical arms dissolve much faster 
interiorly than the longer shafts, because the edges of a greater 
number of concentric lamellae are ex].H>sed over a shorter length 
than in the shaft, and so present in the same space a larger 
number of points d^appm^ so to speak, for the action of tne 
caustic potash. 

The spicules which undergo the most remarkable alteration, 
liowever, are the globo-stellates,” which Bowerbank mistook 
for ovaria. Tlie interior of these, at first optically homogeh 
neous, soon exhibits a radiate structure starting from the centre 
(PI. IX. fig. 6), and with its separate rays terminating at un- 
equal distances short of the exterior ; as solution continues a 
small cavity is developed in the centre, the radiate structure 
is better displayed andf extends much farther towards iiie cir- 
cumference (PL IX. figs. 9, 8), the smidl cavity continuously 
enlarges till at length it occupies the whole mterior of the 
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globo-stellate leaving only a thin outer film, perforate in 
places and mucli resembling a broken egg-sholl. If Bowerbana 
nad under his observation globo-stellates which had suffered this 
change under the influence of atmospheric solvents, he might 
well be forgiven for falling into the error he did respecting 
them. 

By careful observation, it will in most cases be found that the 
potash obtains entrance to the interior of these spicules by way of 
the^‘ hilum’’ which characterizes all of them. One can sometimes 
look down and through the hilum into the cavity excavated 
. within: and frequently one' may observe by a lateral view a canal 
from tlie hilum in direct continuity witli the inner cavity (PI. 
IX. figs. 8, 9, 11). It is very noteworthy that while solution 
has proceeded to such an extreme extent in the interior of the 
globo-stcllates, the exterior is, on the other hand, often scarcely 
affected. Originally the outer surface is ornamented by spines, 
which divide at their summits into four or five smaller spines, 
and which are united togetluT by lateral ridges into a compact 
network j the chief result of the action of the potash on the 
exterior is apparently to dissolve away these connecting ridges, 
and so to leave the spines in isolation and much better exposea 
for an examination into their minute characters (PI. IX. figs. 
12, 13). The reason for the difference in the rates of solu- 
tion within and without these structures appears to lie in the 
fact that when once the potash has reached the centre of a 
globo-stollate, it is able to attack the ends of the rays of which 
It is composed and to penetrate between their sides, while it 
finds it more difficult, apparently impo.s8ible, to insinuate itself 
between them when acting on the outside ; thus the surface 
over which the potash in the interior acts is many times larger 
than that exposed to the influence of that without, and in 
consequence the internal solution Is necessarily much more 
rapid. In some few cases I have observed globo-stcllates with 
all their spines removed from the exterior, so as to present a 
smooth surface : in these the way to the interior appears to 

* It often happene that the centml cavity of euch globo-stellates con- 
tains a white opaque kemel-Uke spherule (PI IX. fig. 7, s), the nature 
of which was at tot very puaaling to me ; for though I suspected it to 
be an air-hubble, I could get no metallic lustre from its surface with 
reflected light. By ptessing on the covering-glass immediately over one 
of these spherules, however, with a pointed piece of wood, it was found 
possible to crush the globo-stellate containing it ; for the globo-stellates 
when partly dissolved ere very brittle and break easily. There then 
remained only transparent fragments of the broken shell and an indubita- 
ble glistening air-bubble lying in their midst. By carefully performing 
the operation one could, inde^ see the air-bubble issue from the globo- 
etoUaie at the moment of fracture. 

-dinn, da Mag. N, Iliat. Ser 4, VoL xx. 
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have been scaled up ; at all events no internal solution had 
taken place. 

The smalf stellatea and other delicate spicules of this Oeodia 
dissolve and disappear at a very early sta^e, so that none of 
them are to be seen in my slides amongst the partially dis- 
solved larger spicules. 

Pachymatisma Johiatoma, 

In the cylindrical spicule of this sponge the ends of the axial 
canal are much further removed from the extremities, and con- 
sequently better protected than they are in the case of the 
accrates wc noticed in Oeodia^ but since neither end of the 
canal is better protected than the other, we find as a rule that 
both are exposed at about the same time, and so in the majority 
of these spicules the action of potash is to remove both enefs and 
develop the axial canal from each extremity, in just the feaiiic 
way as in the case of the acerates of Geodia (PL IX. figs. 
16,17). 

I may hero take the opportunity to record a very abnormal 
occurrence in connexion w ith these spicules, that, viz., of two 
of them existing in a state of complete ankylosis. The axial 
canals in this ankyloaed structure have been made very visible 
by the caustic potash, and can be seen crossing each other at 
one point without intercommunication, so that each spicule 

i iossesses its own distinct canal quite separate from that of its 
ellow, and neither can be regarded as a mere process of the 
other. The fact of their ankylosis is easily determined by 
mere inspection (PL IX. fig. 18). Bowerbank’s dictum, that 
spicules never ankylose together, not even by morbid growth, 
is thus seen not to be of universal application*. 

The glolx)-8tellates behave veri^ much as those of Qeodiux 
but in the examples I have had before me one or two additional 
phenomena have been observed. In the first place the hemi- 
spherical pits which are so common on fossil spicules are here 
produced artificially by the action of the caustic potash in great 
abundance, marking the spicules all over with regular excava- 
tions of just the same size and appearance as those which are 
seen in the fossil examples (PL lA. figs. 10, 11). The same 
hemispherical pits also appear on the acerate and large an- 
choring spicules of Oeodta arebtea after boiling with potash: 
in these cases the successive laminae of the spicule are exposed 
in circles concentric with the circumference of the excavation 
(PL IX. fig. 16). 

Next, in one or two instances a thin structureless exterior 
• See also 0. Schmidt, Spong. d. Kiiata v* Algier, p. 10, Tsf. iii. 2. 
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film separated itself from tlie interior mass of a globo-stellate, 
which everywhere remained free within it. The film was not 
smooth^ but wrinkled all over so as to fit exactly on to the 
spines it once covered, dipping into the depressions between 
them and rising over their summits (PI. TX, tig. 14,/) . Is this 
film the silicitied wall of the cell in which the spicule has been 
developed ? or is it the last coating of silica which the spicule 
had received? If the latter be the true interjiretation, tlie 
phenomenon is but a repetition of what wc have already ob- 
served in the case of elongated spicules, where the outermost 
lamella frequently remains after solution as a mere slioath 
about the rest of the spicule within it. 

In this sponge the potash is more frequently able to attack 
the component rays of the glolx^-stellatcs from tlie exterior than 
in Oeodia aralncay and hence the solution in a radial direction 
sometimes proceeds both from within outwards and vice versd 
simultaneously. 

l^he stellates of Pachymatisma appear to have greater power 
of resistance than those of (hodia arahicay since a slide show- 
ing many of the globo-atellatea of the former reduced to the 
condition of thin shells also contains instances of its stellates 
which have survived solution, and, indeed, appear but little 
the worse for it. With this fact may be couplea another, viz. 
that stellates similar to those of Pachymatisma have been seen 
by me in the fossil state amongst a number of other spicules 
which I am now describing from the Chalk of Trimmingham, 
Norfolk. 


IVachya^ sp. 

The stajde spicule here is a large acuate, the rounded end 
of which affords great protection to the corresponding termi- 
nation of the axial canal within it, while at the pointed end 
only a thin layer of silica intervenes between the axial canal 
ana the surrounding potash. It hence liapnens that at the 
rounded end the canal remains closed and tne concentric la- 
melte of the spicule are there with difficulty dissolved away ; 
while at the pointed extremity the canal is entered by the 
potash at once, the edges of the concentric lamina are ex|) 08 ed 
and rapidly attacked, and the spicule is eaten back from the 
point towards the butt, so that it is soon nearly all destroyed, 
the part that remains often being only the butt-end, which 
even then preserves the blind termination of the canal un- 
Infeached from behind (PL IX. fig. 19,&). 

At the round end the potash removes the concentric lamellm 
from without inwards, so that the innermost project furthest 
(Pi. IX^ fig. 10, b ) ; at the pointed end the potash acts from 

21 ^ 
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within outwards and the outermost lamelliu usually endure 
longest (fig. 19, a). 

The smaller spicules of this Trachya have been entirely dis- 
solved by the solution, which has merely analyzed the larger 
ones. 


HalicJiondria incrustans and H, panicea. 

The flesh-spicules (anchorates and tricurvates) of the former 
species soon passed into solution ; and in the skeleton-spicules 
of both, the axial canals very quickly appeared and rapidly 
enlarged. A concentric lamellar structure was exposed as in 
the cases we liave previously described ; but in these small spi- 
cules the number of component laminae appears to be very 
small, not above two or three at the most. One has to be 
careful in attending to the solution of these spicules, not to let 
them boil too long ; otherwise they may all dissolve away : a 
boiling sufficient to develop the spicules of the Trachm of the 
preceding paragraph completely dissolved all or nearly all the 
spicules of a specimen of H. incrustans. From this one might 
conclude that a search for fossil spicules of so small a size as 
these would not, unless under very favourable circumstances, 
be likely to be attended witli success. 

This concludes the account of the observations on the action 
of caustic potash which I have thought it worth while to 
record ; ana it only remains to add a few words by way of 
application and explanation. And first as to the curious fact 
that solution appears to proceed much more rapidly in the 
interior than on the outside of spicules or spiciilar fibre, so 
that very frequently we find the exterior of a spicule per- 
sisting as a thin shell of apparently the same diameter as it 
had originally, while interiorly evey thing has been dissolved 
away. It mav be said that tne difficulty here is more appa- 
rent than real, since the internal solution takes place under 
circumstances very favourable for observation, wnile that of 
the exterior is less easily made manifest. When it reveals 
itself in the edges of eroded laminm (PI. IX. fig.l9, a&b) it is 
obvious enough ; but in most instances its effects cannot so 
readily be estimated. There is no doubt some truth in this : 
but in many cases the difference in the rate of the internal and 
external solution is too great to be accounted for in such a 
manner. Capillarity will not help us much : for it could only 
lead to the introduction of the po^i^h into tlie fine axial panal 
and between the successive concentric lamellse of the spicule, 
and assist solution so far only as it might do|so by bringing 
the solvent agent into every accessible crevice of the d^s- 
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solving substance. In many cases the explanation is to be 
sought in the structure of the spicule itself, the edges of its 
component layers or component rays being more readily reached 
from within than from without, as, for instance, along the 
axial canal of a linear spicule and around the central cavity 
of a globo-stellate. 

In the case, liowever, of the spicular fibre of Dactylocalyx 
and its congeners, the internal solution is still in excess, 
though no exfoliation of lainellai appears in them to take 
place. Possibly the interior, and tliereforc older, silica of the 
fibre has suffered some change with age, by which its sedu- 
bility has been increased; but in tlie absence of any thing 
better than mere speculation it will be as well to wait for an 
explanation till one is met with in the natural course of future 
observations. 

We may next observe that the solution we have accom* 
plished in the laboratory also occurs on the large scale in 
nature, ex. gr. at the bottom of the sea, where deciduous 
spicules soon become ])artially dissolved, wdth the production 
in every detail of the characters we have just described, and 
are afterwajds silted up to exhibit these characters in a fossil 
state. But while in caustic potash we have a substance which 
will dissolve some kinds oi silica with the production of a 
definite chemical compound, viz. potassic silicate, we do not 
know, on the other hand, of the presence of any reagent in 
sea-water which is capable of effecting the same result; the- 
only widely diffused solvent there, with wdiich we are ac- 
quainted, excepting the water itself, is carbonic acid ; and no 
one has yet shown that this acid is capable of dissolving any 
kind of silica, or that water alone, given time enough, is in- 
competent to the task. That one or other of these substances 
does in certain cases dissolve that kind of silica which is 
soluble in caustic potash is shown, however, by the changes 
produced by rain-water on the freshly fractured surfaces of 
mack flints ; a comparatively short exjjosure of these to atmo- 
spheric agencies soon causes them to lose their black trans- 
lucent appearance, and to become opaque and white, owing, 
as a tnioroscopic examination proves, to the removal of some 
of the silica from the expos^ face, so as to render it at first 
irregularly pitted and subseouently porous. The only agent 
to which this removal can be attributed is rain-water; but 
since this consists both of pure water and carbonic acid^ wo 
iMre still unable to say whether the presence of carbonic acid is 
9k necessary condition to this solution or not. As to the 
efii^oy of one or other of these substances, however, this 
ohseiwation leaves us in no doubt; and since bqth carbonic 
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acid and water occur together at the bottom of the sea, we 
have there just the conditions under which the solution of 
silica must necessarily take place ; and when, in the course of 
some years, this solution has been accomplished, it will have 

f )roduced just those changes in deciduous spicules which we 
lave succeeded in bringing about in a few minutes^. 


SUMMAllY. 

1. By boiling witli caustic potash, spicular silica passes 
into solution. 

2. In dissolving sponge-spicules, solution takes place both 
on the outside of the spicule and internally about the sides 
of its axial canal. 

3. In vitreo-hcxactinellid fibre, the internal solution at first 
reproduces as hollow casts the fonns of the spicules upon 

♦ If for the soke of hypothoflis we assume, ac(»ordiag to all analogy, 
that carbonic acid is the essential ingredient in almosnheric or sea- water 
for the solution of dissolvable silica, and that some loose compound of 
silica and carbonic acid is formed by its action, we may then be able to 
formulate in an intelligible manner the n^placement of spicular silica by 
carbonate of lime, a change of which a large number of examples are now 
known to snongologists, Given, for instance, a solution of calcic dihydric 
carbonate (bicarbonate of lime) containing but a very small excess of free 
carbonic acid, such as might naturally be expected to exist in a W 
composed of uagments of cSdoic carbonate (e.j/. m a bed of chalk), and ite 
action on spicular silica might then be represented as follows - 

(i) Dissolvable sUica + ( 00 ),( 0 H)^(Ca 0 ,) 
(Sponge-K^noulcD.) Oaldo dihydriv iMurbcmiiito. 

«* Compound of silica and carbonic acid + (X)(CftOj,) 

(IH^tolvod lilioa.) Caloio oarboiuite. 

Thus calcite vrould become pseudomorphic alter siliceous spicules, and 
silica would pass into solution. But we also know from observation that 
the reverse solution frequently takes place j this we may represent in the 
following t^quation : — 

(ii) C0(0a03) + Compound of silica and carbonic acid 

Caloio OMbonatia, ar. fr, ooral (Diuolved ilUoa.) 

sa (00)3(011)3(0003) + Silica depositod. 

Caloio dihydtio oarbonato. 

♦ 

Hence these reaefions belong to that numerous class known to chemises 
as reversible ; and it follows that the dissolved silica set free the first 
reaction (i) m^bt be again deposited on coming into contact with the 
carbonate of lime in excess in the surrounding bod, according to the re- 
action given in equation (ii)^ and thus, in one and the ssane sponge- 
skeleton, the solution of spicular siUca, m replacement by carbonate of 
Hme, and the redeposition of the dhisolved »lica might be prdceeding 
simultaneously. In some such manner may the mineral aiTangements 
which I have described in SUmmtmc and JPhorstro^ponpia have b^n 
brought abo^t 
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which the fibre has been formed, and afterwards enlarges and 
unites these together so as to form a continuous canal in the 
axis of the fibre. 

4. The rosettes and other flesh-spicules of the Hcxacti- 
nellids pass into solution before the hollow sexradiate casts 
liave been definitely produced, l^his explains the fact that 
these snicules have never yet been observed in the fossil state. 

6. The spines and tubercles of vitreo-hexactinellid fibre 
persist up to a very late stage of solution, and considerably 
outlast the rosettes and flesli-spieules, 

6. Except in the case of Kuphctella^ the vitreo-hexactinellid 
fibre docs not cxliibit a tcuidency to scale off into concentric 
layers wdien undergoing solution. 

7. In ordinary spicules the caustic potash insinuates itself 
between the faces of tlie component lamella*, which thus dis- 
solve not only at their edges, but over their whole surface, 
and in consequence become separated from each other ancl 
so display the true structure of the spicule. 

8. The globo-stellate spicules dissolve chiefly from within 
outwards ; a central cavity is formed with liollow rays ])ro- 
ceeding from it ; this cavity continuously enlarges towards the 
exterior till the siliceous substance surrounding it becomes 
reduced to a mere film. 

The unbuilding of these spicules thus proceeds exactly in 
the same way as their building-up ; the growing hollow cavity 
wdth its rays is an exact negative image of the solid sphere 
with its fine projecting spines tliat passes at length into the 
adult globo^-stellate form. 

9. The solution which suffices to analyze the various layers 
of a large spicule from each other destroys altogether small 
sj)icules, suen as those, of Halichondrta paniaea. 

10. The external solution of the spicules may take place 
with comparatively greater rapidity at some points than otliers 
on the surface, which thus becomes excavated by a number of 
hemispherical pittings. 

11. Dead spicules arc soluble also in water containing car- 
bonic acid I and thus arises a corres{)ondcnce in the characters 
of spicules artificially treated with caustic ][)Ota8h and those 
which are dredged up from the sea-floor or obtained in a 
fossil state. 

EXPLANATION OF PLATE IX. 

Alterations produced in spicular structures by boiling in caustic potash 

solution. 

1. tktdtyilocalyx Bkeletal netw'ork, exhibiting caste of 

sexradiate spicules ( x 104). 
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Fig, 2. A^jhrooallistes Bocagei, Two nodoB of the networlc^ with two sex- 
radiate caatS) each with one ray prolonged to form the interior 
of one of the long spines of “the interior of the netted tube 
(Xl40). 

Fig. 3. Capitate termination of a spicular cast in the fibre of D. tub^ 
glohosuH ( X 435). 

Fig, 4. Fmrea Hm$a. A node of the network, exhibiting costs of three 
imbedded spicules ( x 104). 

Fig, 5. IJgalmema ^uMdii. Cut end of a length of the anchoring 
spicule, with the lamellar structure revealed by solution ( X 104). 

Figi, 6 to 9. Geodia arahica, Globo-stellates in various stfiges of solution : 

hilum ; r, radiate structure ; c, central cavity ; s, contained 
air-bubble ( X 1 40) . 

Figs. 10 & 1 1. Pachymatisma Johnstmia. Globo-stellates : Pj homispherical 
excavations ( x 140). 

Figs, 12 & 13. Geodia arahica. Spines of a globo-stellate separated by 
solution: fig. 12, seen in elevation ; fig. 13, in plan (x436). 

Fig, 14. P, Johnstonta. Globo-stellate : /, thin structiueless external film 
of silica, separated from the rest of the spicule within it (x 140). 

Fig. 15. Hemisphencal excavations on the exterior of an acerate spicule 
of Geodia arahica : a, one showing the circular outcrop of the 
concentric lamellie round its wall® (xl40). 

Figs, 16 & 17. Ends of cylindrical spicules of Pachymatisma Johnstmda 
(X436). 

Fig, 18. Abnormal structure, showing two spicules of P, Jokn$tomn an- 
^’losed together ( X 140). . 

Fig, 19. Trachya^ sp. Acuate spicide : a^ originally pointed end j 6, 
rounded end ( X 435) . 


XXXVIL — Notes on Stony Corah in the Collection of the 
British Museum, By Dr. F. BiifldOEMAKN. 

III. A Revision of the Recent Solitary Mussace^. 

Of the above-named group, which is equivalent to the Litho-^ 
phylliacies simples of Mime-Edwards and Haime, there 
appear to exist at least four genera comprising living species. 
They may be tabulated in the following manner : — 


A. Without a distinct epitheca 1. SconYMiA. 

B. With an epitheca. 

a. Edges of the larger septa roughly lacero- 
dentate, the outermost teeth the 

strongest 2. Oynaiuna. 

h. Edges of the septa equally dentate. 

1. Columella large. Bpongious «3. Aktilha. 

2. Columella small, trabecuUir 4. HouoFinrixu. 


Taking other cliaracters into view, another arrangement can 
b3 made : — 
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A. Coral fixed to the ground, with an expanded 

base. 

a, Oostee roughly spinos© 1. Scolymia. 

h, Coflttti denLiciilato 4. Homophyllia. 

B. Coral free in old age, with a pointed or rounded 

base. 

a. Cost® roughly splnose 2. Cynarina. 

h. Cost® denticulate ii. Antillia. 


A third mode of differeritiating t!iem is this : — 


A. CaJicle and columella nearly circular 4, Homophyi.i.ia. 

B. Caliclo more or le^s circular ; columella oblong, 

with a longer and Hhorter axis. 
a. Coral cylindro-turbinate or coluinniform 1. Scoi.YMrA. 
h. Coral turbinate 2. Cynarina. 

C. Oalicle and columella decidedly bilateral, both 

of them with n longer and shorter axis il. Antillia. 


Most of the genera exhibit more affinities to some of the 
compound Mussacea3 than to each other ; they might also be 
fihortlv defined thus : — 

]. Scolymia j as a solit^y M^ma witliout an epi theca. 

2. Oynarina, as a solitary Mmna with a thick epi theca. 

8. AnUUiaj as a solitary 2VrtcAypAv//wi with a thick epitheca. 

4. HomophyUia^ as a solitary Isophyllia with a delicate epitheca. 


I. Scolymia. 

CaryophyUta^ Milne-I'M wards and Hmine, Oompt. Rend, xxvii. p, 401. 

ScotymtOy Haime, Mdm. Hoc. G6ol. Fr. (2 ) iv. p. 270, note. 

Lit^hyUiay Milno-Kdwards and Haime, Hist. Nat. Cor. ii. p. 290. 

Coral cylindro-turbinate, cylindrical, or almost prismatical, 
in all ages attached to the ground by an expanded base, with- 
out a distinct epitheca. Costee prominent, roughly spinose, 
the uppermost spines being the strongest. Oalicle shallow, 
circular, rarely oolong, rectangular or lobate. Septa of first 
and second cycles with their free edges lacero-aentate, the 
teeth increasing in size from within outwards* Columella 
oblong in outline, consisting of tliiii trabecul®, its surface 
finely papillose or imbricate. 

The Lamarckian name CaryophyUia having been previ- 
ously restricted to another genus of stony cords, J. Haime 
proposed in 1852 to use for the present group the generic 
appellation of Scolymia^ a name which Jourdan had applied 
to It in the Lyons Museum. There were not sufficient reasons 
to rename the genus subsequently ; the name Scolymia had 
been published, whether by Haime or by Jourdan himself is 
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no matter ; and it is dissimilar enough to ScolymvA fa genu^ 
of Mollusca) to prevent confusion. The family will be more 
appropriately termed Mussaoem^ from its princinal genus 
which is, moreover, of earlier date than either Scolymia or 
LithophyUia, 

T cannot concur in Count de Pourtalbs’s opinion (Deep- 
Sea Corals, p. 70) that the species of Ltthopliyllia will turn 
out to be younger stages of other corals — a suggestion already 
indicated by Esper, who united the He. hicera with a species of 
Mmsa, Sc. duhia is indeed dubious in this respect ; but as 
to 8c. lacera. cuhefmsy and lacrymalisy these are certainly 
permanent solitary forms. Some other species ought to be 
excluded from this genus, viz. : — 

1. Liidiophyllia radians^ Duehassaing and Michelotti, Mem. 
Accad. Tor. (2) xxiii, ]). 171, pi. vii. figs. 3, 4. According 
to the description and figure, the coral is much elevate, the 
septa are moderately dentate ; the columella is very small, 
almost rudimentary. As the^e characters do not occur in the 
true ScoIymtiBy the species in question may perhaps belong to 
anotlier genus ; but it seems to be established on a single spe- 
cimen only, 

2. LithophyUia cylindrical Duch, & Mich. op. cii. xix. 
)). 344, pi. ix. fij^. 17, 18. The magnified figure shows 
the coral covered with a well-defined epitheca, the septa 
much exsert, rounded, their edges with small subequal teeth. 
T am inclined to consider this an early stage of an Antiilia ; 
it bears a general resemblance to a coral from Borneo 
which 1 shall proceed to describe as the young of Antiilia 
constricta, 

3. LithophyUia multUamella^ Duch. & Mich. op. cit, xxiii. 
p, 171, y)l. viii. fig. 12. Most probably Pourtalfes was correct 
in pronouncing this the young of an IsoidiyUia. It is, how- 
ever, not identical with the Isophyllia mukilamella of Pour- 
talhs (Cat. Mus. Comp. Zool. iv. p. 70) ; for Thichassaing and 
Michelotti state, les lainelles sont dloi^i4es d^un millim&re/’ 
while Pourtal^s’s Isophyllia has from mirteen to fifteen septa 
in the space of a centimetre. 

4. Gary^hyllia australis^ M.-Edw. & Haime, Ann. Sc. 
Nat. (3) xi. p, 239. The French authors have at first, witji 
some hesitation, included this coral in the present genus; 
afteiwards (Polyp. Foss. Terr. Pal^oss. p. 87) they refer it 
to Isophyllia. As it differs materially from both these genera, 
1 have made it the type of a new one. 

The species of Bcaymia known to me may be thus cha- 
racterised ; — 
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A. OostaJ Bpinea directed upwards ; surface of colu- 

mella spougious ; six cycles of septa. 
a, IVimary and 8ecx)ndary septa thickened 
throughout their whole length, with a 
narrow cavity within ; costal spines listu- 
lar; cal ice oblong or rectangular,* coral 

very short 1. Sc, cuhmim, 

h. Septa of first cycles only thickened towards 
Ihc wall, solid, as are alsj) the costal 
spines. 

1 . Calicle circular, rarely oblong ; the 

larger septal teeth and the costal 

spines rather obtuse “1, Sc, lucera. 

2. Calicle strongly lobate : the larger 

septal tooth and the costal spines 

acutely pointed . H. Sc. duhia, 

B. Costal spines directed outwai*ds, or twen down- 

wards; columella dense, with subimbricate sur- 
face. 

a. Five cycles of septa; larger 8t^ptRl and costal 

teeth spiniform, mucli pointed 4. Sc. vilimsis. 

h. Four cycles of st^pta ; larger septal and 

costal teeth knob-like, obtuse 5. Sc. Incrymalk. 

« 

1. Scolymia cuhensts. B.Al. 

Carymhyllin ettbenm, Milno-Edwards & IJainio, Ann. Sc. Nat. (Jl) 
Zool. xi. ]). liiiS. 

Lithophyllia cuhenm^ M.-Edw. & ITairac, Nat. Cor. ii. p. 292; 
Duch. & Mich. Mem. Accad. Tor. (2) xix. p. pi, fig. 10. 

JSaJ. Cuba ; St. Tlionias. 

Pourtalfes describes his Lith. cuhensh as having the spines 
of younger septa branching, soinc^tiines coalescing and 
perforated ; he unites doubtfully with it L. argemone and L, 
cylindrical both of which are stated to liuve circular calicles. 
Ab these characters arc more conspicuous in Sc, lacera^ I am 
led to believe that his specimens may belong to the latter. 


2. Scolymia lacera. 


B.M. 


Madrtfpwa lacera. Pallas, Elench. Zooph. p. 298 ; Esper, Pflanzonth. i. 

p. 148 (pt.), Madrop. pi. xxv. fig. 2. 

Caryoph^a laacra^ M.-Edw. <& H. Ann. 8c. Not. (3) xi. p. 237. 
Zithmkyy^ laceraf M. Kdw. & H. Hist. Nat. Cor. ii. p. 2ul : Buch. & 
MieU. Mem. Aci^. Tor. (2; xix. p. 343. 

ZiihophyUia araemene. Duch. & Midi. Mem. Accad. Tor, (2) xix. n. 

844, pi. ix. figs. 11, 12, pi. X. lig. 15. 

ZUhophylUa << eabeneu,-' Pourtal6s, Cat. Mue. Comp. Zool. iv. p. 70. 


‘ Bah Curaejao [PalloB) ; St. Thomas {Duch & Mich) ; 
Tortugfts {PourtaUe) : Bermuda {PourtaUs). 

WiBi this species l have identified the Lithophyllia urge* 
nwm^ as the description and figures show no dilferences from 
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iic, lacera, except an inferior »\ze and a less developed oolU'* 
inella, characters indicating merely a younger age of the 
8])eciinenB. The authors state that the principal septa are 
very distinct from each other (?) and from the smaller ones. 
This peculiarity is indeed expressed in tig. 15 on pi. x. ; but 
it is not rejjresented in fig. 11 on pi. ix.*). In Sc. locera 
the principal septa are sometimes more, sometimes less, dis- 
tinct from those of the following orders. The development 
of tli (5 sixth cycle is also variable in this species, as already 
mentioned by the accurate observer Pallas : — Lnrnell® ma- 
jorcs centro contigufic; at his interjecta? plerumque quinaj 
(raro plures), longitudine ct altitudiue sensim rainores.’’ 

3. Scolymia dubia. B.M. 

Funym marinm 4*c., Seba, Thes. iii. n. 109. no. 2, pi. cviii. fie. 2, 

Lithophyliia dvUa, Duch. & Mich. Mem. Accad. Tor. (2) xix. p. 844, 
pi. ix. %. 16; Pourtalfea, Cat. Mua. Oomp. Zool. Cambr. iv. p. 70. 

Hah, St. Thomas ; Gulf-stream, Looe Key (PourtaI^$). 

4. Scolymia vitiensis, B.M, 

Coral shoii: cylindrical, somewhat enlarged towards the 
calicle. No distinct epitheca. Coatee not well jironounced, 
scarcely prominent, anned with strong pointed spines which 
are directed outwards. Calicle round^, slightly oblong and 
irregular, very shallow, the free edges of the septa being only 
slightly inclined. Septal systems indistinct, Septa most 
deficately and densely granulate on their surfaces, belonging 
to five complete cycles ; those of the first three orders sub- 
equal, IhicK, their three inner edges with a small number 
(about five) of large teeth, the innermost and outermost ^ 
which are pointed, whereas the one or two intermediate are 
obtusely rounded at the top. Septa of fourth cycle nmoh 
thinner, with more numerous, subequal, obtuse teeth, those 
of the fifth very narrow and short, iwtly rudimentaiy, 
their edges irregularly denticulate. Columella very dense, 
with subimbricate surface, the trabeculie being enlarged to 
horizontal somewhat crimpled lamellulse. Endothec^ dis- 
sepiments much developed ; exotheca wanting, 

U(d>, Feejee Islands (jp. J/. Raymr), 

The single specimen measures nearly 3 centims. in height, 
and 4 centims, in its largest diameter ; li is broken at the 

* This figure ib e'^identiy meant to represent part of the calicle of 
fig. 12, altboiigb it is quoted by the authors as showing some magnified 
cslides of Sd^$tr0a micam. 
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so that I cannot give any particulars about its mode of adhe- 
rence, The costsB are closely covered for the greater part of 
their length with a thin, rose-coloured, calcareous crust, which 
seems to bo rather a nulliporine growth than a true epitheca. 

The 8j>ecies is easy to tell from the following ; its affinities 
are more with the American forms, from all of which it differs 
in the absence of tho sixth cycle, the small numl)er of the 
lai'ger septal (eeth, and the direction of the costal spines. 

5. Scolymia lacryniuJb, B.M, 

CaryophjUia lacrt/nniliKj M.-Edw. & Hairao, Ann. Sc. Nat. (8) Zool. x. 
n. 3 JO, 1)1. H. fig. I ; lid. np. cit. xi. p. 288. 

LmophyllM lacn/nwHSf M.-Kdw. & ll. Hist. Nat. Oor. ii.p. 292. 

Hak Philippine Islands {M.-Edw, tC* //.) ; Borneo {Sir E. 
Belcher y in 

In a young speeiinen (produced by intracalicinal gemma- 
tion) there are only three cycles of septa ; the columella is 
low and consists of a few coarse trabecula;. 

If. Cynakina*. 

Agreeing in all respects with Scolymia^ except tliat the coral 
IS free when adult, turbinate, and covered with a thick epi- 
theca. From Antillia it differs in having the costaa roughly 
spinose j the free cd^es of the larger septa lacero-dentate, the 
septal teeth increasing in size from within outwards, the 
calicular fpssa very shallow ; the calice circular in the adult, 
compressed in the young (the reverse being tho case in Antil- 
lia). From HomophylUa it is likewise distinguished by the 
sUucture of its costse, septa, and fossa ; besides, Ifomopkyllia 
is always fixed by its base, and shows a very thin, apnressed 
epitheca, whereas the latter is thick and only loosely adherent 
in Cynarina. 

I arn acquainted with only one species referable to this 
genus. 

Cynarina Savignyi. B.M. 

Ooral turbinate, somewhat vcntricoso, ponderous, free. 
Outside of wall covered till near the edge with a thick epi- 
theca, through which, however, the costas and their spines are 
visible. Costas unequal, prominent, roughly spinose ; scabrous 
from being covered with minute pointed granules. Caliclo 
circular, extremely shallow ; the free edge of the larger septa 

# From Cynaray a gstius of phanerogamous plants, in aHusion to 
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is almost horizontal ; at their inner extremity they fall off 
suddenly and nearly perpendicularly to tlie columella, thus 
marking a well-defined columellar foesula. Five complete 
cycles, most regularly developed. Septa strongly projecting, 
covered all over with scattered pointed granules j those of the 
first three orders subequal, rather thick^ with their free exlges 
irregularly lacero-dentate, a deeper incision being marked half 
of their length ; their teeth few in number (about six), those 
in the outer half generally closely united to a large projecting 
lobe. Septa of fourth cycle much thinner, narrower, and a 
little shorter, their edges with crowded, narrow, and pointed 
teeth ; septa of fifth cycle very thin, about half os lor^ as 
those of the preceding, their edges minutely dentate. Colu- 
mella oblong, witli even surface, densely spongioiis, its 
trabeculae rather thick, irregularly branched and confluent. 
Endotheca well developed ; exotheca apparently none. 

Height 4 centiras. ; diameter of calicle 3 J centims. 

Hub, lied Sea, Culf of Suez (B.M. ; It. M(xc Andrew m 
B.M.). 

Of this species, the Museum contains a considerable scries 
of specimens ; yet I have taken the description from a single 
example, because, this is the only one which is fully adult and 
at the same time licautifully regular in its septal apparatus. 
In the young ' specimens, the calicle is oval and deeper, the 
columella scantily developed, papillose. They are attached 
by a narrow base to dead shells, nullipores, ana the like ; but 
they soon become quite free ; and then, vice versd^ shells and 
serpute arc usually attached and agglutinated to their epitheca. 
The regular development, as desenoed above, is perhaps almost 
exceptional ; in otlier (more than half-fftown) specimens the 
calicle is irregular in outline, often stronrfy compressed. In the 
latter case tlie fossa is much deeper, and the edges of the wall 
are not on the same level, being more elevate at the extre- 
mities of the shorter axis. The shape and dentation of the 
septa is also, of course, much influenced by the general shape 
of the coral : in the compressed specimens their edges are 
almost perpendicular instead of being horizontal, and nearly 
entire, with the exception of the uppermost parts. 

I have named this species after the excellent French natu- 
ralist J, C. Savigny, because he was the first* to discover it ; 
he has also figured it in the ^ Description do TEgyptc,’ Poly- 
pes, pi, 4. fig. 2 , 1 - 8 . The young specimen (fig, 2 , ») 
agrees exactly with some in tne museum collection. In 
fig. 2 , 1 , part of the epitheca is destroyed, and thus the cOstm 
appear to be boro ; the septal teeth are rather too much pointed, 
i ig. 2 , a iz more exact in this respect. 
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Savigny’s figure was either mistaken or overlooked by 
subsequent authors, Audouin (Explic. somm, d. Planch, 
Savign, p, 233) declares it to represent a Carymhyllia^ per- 
haps^ the young of (7. carduas, Ehrenberg (Uorall. Roth. 
Meer. p, 92) refers to it under his CaryophylUa laceraj re- 
marking that he himself had not found this coral in the Red 
Sea, M.-Edwards and Ilairae have not mentioned it any- 
where*. 


Ill, Antillia, 

AniiUia, Duncan, Quart. Joum. (Jrol. Soc. xx. p. 28, 

Coral short, turbinate, in the earliest stages fixed to the 
ground by a snort pedicel, afterwards free, poiuted at its base. 
Epitheca well developed, moderately appressed, generally with 
transverse ringlets ot growth, Costo? prominent, equal, den- 
ticulate, Calicle more or less oblong, with a longer and a 
shorter axis. Septa much projecting, rounded at tlieir sum- 
mits, with their free inner edges uniformly and minutely 
serrato-dentate ; the inner thirds of tlie larger septa sometimes 
separated by an emargiuation as pallform lobes. Columella 
lai‘go, oblong, spongious. Animal with a single row of nume- 
rous, small, veiTuciform tentacles, an even, more or less gra- 
nulate disk, and a single, oval or linear mouth. 

This genus was originally established on some fossil West- 
Indian corals differing from MonilivaUta In the possession of 
a well-developed columella. It has become necessary to draw 
up a more precise definition of the genus in order to differen- 
tiate i<^ sufficiently from its recent allies. It proves to Ikj 
widely distributed in the coral seas ; there arc at least four 
living species belonging to it, 

I. Antillia Lonsdalci. 

AnHUia Lm$daUmy Diiacan, Proc. Zool. Soc. p. 4f{8, pi. xli. 

figs. 1, 2. 

Hah. Japanese seas, in moderate depth. 

Prof, Duncan has referred this coral as a variety to a fossil 



Madreporaria figured by 


**. 1. Antma QeoWmji (Audouin); fig. 2. Cymrim l^avigny%\ 

Stykphomdiffk(Ua\VB,\\.)\ fig. 4. Moniipm'a (Ehrenb.); 

& 6, Cj^)mtraa Satignyi, M.-Edw. k H. ; iig. 6, Alvef)p<n^a fenoatrata 

ft 6. fig. 1. Sideradma Savignyam^ M.-Edw. & H.; fig. 2. 
para Bmgnm^ Dana ; fig. B. Adrm Sarignyi (M.^Edw. & H.) ; fig, 4, 
Catlma urwica (» C. UihyrivUhifornm^ M.-Edw. & H,). 
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i^cies from St. Domingo (A, Lonsdahia^ Duncan, Quart. 
Joum. Geol. Soc. xx. p. 30, pi. iii. fig. 4), from which iti 
stated to differ only in its general shape, 

2, Antillia explc^nata. 

AntUlia explatuUay Pourtal^n, III. Cat Muii. Comp. Zool. Cambr, viii. 
p. 42, pi. viii. %». 4-0. 

IlaL Barbadoes, in 75 fathoms deptli. 

3. Antillia Oeoffroyi, B.M. 

TurbimHa Geqfror/iy Audouin, Descr. I’Vvpt. Kxpl. Planch, p. (ex 
8avi|piv, op, oit. PolypeH, pi. 4. %. 1) ; Dana, U.8. Expl. Exped. Zooph. 
p. llX)/note. 

Tra^hyphylUa Gcoffrot/ty M.-hklw. & Hairno, Ann. Sc. Nat. (8) xi. 
p. 270 ; iul. Hist. Nat. Cor. ii. p. 841 ; Haclcol, Arab. Korali. p. 46, 
pi. ii. %. 2. 

Hab> lied Sea ; Gulf of Suez {It. MacAndrew in B.M.). 
This coral is exceedingly variable. The calicle is rounded 
in the youngest specimens, afterwards it becomes either broad 
explanate (and then the .coral is always very short) or com- 

E ied, even linear, much more so than in the species of 
ellum. The proportion between the shorter and longer 
axis varies, in midcUe-sized specimens, from 1:2 to 1:6. 
When thecaliclc is open it is generally irregularly constricted 
in its sides, and there are indications of paliform lobes, although 
these are never much pronounced ; in the compressed speci- 
mens they are, of course, wanting. 

The present species has been regarded by the French 
mouographists as the young of a compound coral afUed to 
Trachypiiyllia amarantum. This is a mistake : the jroung 
TrachyphylUcPj of which there are several examples in the 
Museum collection, begin to divide at a very early period^ and 
exhibit the same irregular plications as the adult ; they have 
also no trace of an epithcca. On the contrary, all the nume- 
rous specimens of A, Geoffroyi before me arc quite simple, 
without any inclination to divide ; the animals (preservea in 
spirit) show constantly a single mouth, however elongate 
the caliclc may be ; the epitheca is always present and neatly 
defined, although less extensive in the young. 

Savigny’s and Milne-Edwatds^s specimens were evidently 
not ‘‘ very young,” but fully adult, and, to judgefrom their 
mous size, probably very aged. The only mode of aaexuai 
propagation I have noticed m this species is Aat by means of 
introcalicular budding ; in one specimen this has repeatedly 
taken place, and thus three calicles are placed one in the 
other, not unlike the fossil OyedkopAyUum. 
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The xVa«iCfwa ^^are.olafa'^'* oi Ehmiborg ( Abh. BerL Akad. 
1832, i. p. 327), quoted here by M.-Edvrard^ and Hairae, is, 
from the description, quite different, and may be a true 
7\ach yph yllia, 

4. Antdlia constricta, B.M. 

Coral short, turbinate, straight, with pointed base, appa- 
rently free. Calicle much longer than broad, oblongo-clliptical, 
with the sides in their middle deeply and regularly constricted 
in the direction of the short axis, giving to the outline nearly 
the shape of an 8 ; each of the four corners with a very slight 
indication of an additional constriction. Epitheca well deve- 
loped, covering half the height of the wall ; the latter rather 
thin, with scanty but coirspicuous exotheca. Oostie subequal, 
prominent, almost cristiform, their edges with a single series 
of crowded small and acute teeth. Edge of the calicle not on 
the same level, much elevate in the constricted middle parts, 
lowest at the extremities of the longer axis. Fossa deep. 
Septa most regular, belonging to six complete cycles ; pri- 
mary, secondary, and tertiary ones subeqiial, thick, well 
projecting, obtusely rounded on their summits ; their lateral 
surfaces covered with remote granules, which are arranged 
towards the inner edge in oblique rows running to the mar- 
ginal teeth ; their free inner edges in the upper half straight, 
with small crowded acute teeth, then suddenly dilated to a 
large paliform lobe, which is separated by a deep, acute or 
rectangular emargination, and has its edge entire. Septa of 
fourth cycle smaller and thinner, with irregularly and coarsely 
dentate edge, the paliform lobe less pronounced and somewhat 
toothed ; those of fifth and sixth cycles lacerately toothed, 
without paliform lobes. Columella well developed, linear 
in outline, with even, more papillose than spongious surface, 
dense, consisting of thin, filiform, subparallel trabecula?, most 
of which are evenly furcate at the top. Height of coral 40 
willims.^ longer axis of calicle 65 millims., shorter axis 
45 milhms., shortest diameter (in the constricted middle 
parts) 25 millims. 

3ab. Borneo {Sir E* Belcher)^ 

The above description is token from a single specimen; but 
there is another coral (without indication of locality) in the 
collection which seems to represent a more advanced stage of 
growth of the same species : it is higher and heavier ; the 
ej>itheca ascends to five sixths of the height ; the cost® are 
tmeket and more roughly dentate ; the four smaller constrio- 
tkms in the corners of the calicle are very conspicuous. In* 
all other respects it agrees with the type specimen, except that 

Ann* & May, N, Hist, Ser. 4. Vol, xx. 22 
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the calicle is wider and the paliforiii lobes less pronounced ; 
but these be individual peculiarities, whereas the before- 
mentioned differences are undoubtedly signs of a more ad- 
vanced age. 

In a young specimen from Borneof the coral is attached by 
a narrow base, the calicle is rounded oval, with scarcely a 
trace of constriction in the middle of its sides ; there arc only 
lour cycles of septa, which are thin, broad, and much exaert, 
without paliform lobes. 

Lastly, there is in the collection also a specimen in spirit 
from Tsortli Australia (collected by J. B. Jukes; dredged 
in 10 fathoms depth ”) which appears to be specifically iden- 
tical with the Bornean type. 

A^constneta differs from A, Oeoffroyi vm(\ A. LouBdahi 
in the shape of its calicle, the regular development of the 
septal cycles, and the strung paliform lobes ; from the former, 
besides, in its strictly symmetrical form, in its narrow costae, 
and in the structure of its columella, the latter being in A. 
Oeoffroyi truly spongious and consisting of irregularly 
branched and coalescing lamellar trabeculus. 

IV. HOMOPHYLLIA. 

Coral neatly turbinate, with a narrow, somewhat expanded 
base. Outside of wall covered almost to the edge with a 
thin closely adherent epitheca, through which the costas are 
distinctly perceptible. Costse crowded, perfectly equal, pro- 
minent, minutely denticulate. Calicle circular, deep. Eages 
of septa with crowded, narrow, subcqual teetli. Columella 
veiT small, rounded in outline, coarsely trabecular. 

This genus is here established for the rec(mtion of the Caryo^ 
phyllia anstraliB of Milne-Edwards and Haime, which the 
authors had united with the Scolymtce, remarking at the same 
time that, by its epitheca and small columella, it made an 
appmach to Thecophyllia {^MontUvaltia). In addition to 
tnis, the geiiei*al shape of the coral, the deepness of its calicle 
(caused by a scanty development of the endothecal dissepi- 
ments), and especially the structure of the costas and septa 
will justify its generic separation ; otherwise it would be neoes- 
saty to unite all the simple Mussace® into one genus. The 
differences from Cynarina have been given above ; from An^ 
tilUa it is distinguished by its circular development through- 
out, by being attached by means of an expanded base in all 
thin and closely adWent epitheca, by the mode 
of dentation of its septa, ana by its small columella. 



Dr, F. Briiggeniann on Stony CoraU. 


Sll 


Tfornophyllia australis. Types, B.M. 

CaryophylUa amiralu^ M.-Edw. & Ilaime, Ann. Sc. Nat. (3^ Zool. x. 
p. 320, pi. 8. fig. 2 ; iid. op, cit, xi. p. 23J). 


In this species the septa are moderately prominent, rather 
thin, of uniform thickness throughout their whole length, and 
delicately scabrous from the presence of numerous very small 
pointed granules, 'j'hc septal systems are quite distinct. 
There are six cycles, the last of wdiich is incomplete. The 
primary and secondary septa are equal ; the teeth of their 
edges are much crow ded, middle-sized, narrow, straight, rather 
obtuse ; those in the middle part of the septal edge are, on the 
average, the longest; they decrease in length towards tlie 
circumference and centre of the calicle. The tertiary septa 
are much like the preceding, only a trifle narrower, with fewer 
and longer teeth ; those of the fourth cycle are similar, but 
they do not reach the columella. The septa of the fifth and 
sixtli cycles are only half as long as those of the fourth, and 
scarcely dentate on their edges. The columella is much re- 
ducejd and low, its surface subpapillose. 

Very young specimens (4 to 8 rnillims. in diameter) are 
broadly attached and very short cylindrical, almost discoid. 
The epitheca is present from the beginning. 

Height of the adult 20 millims. ; diameter of calicle as 
much as 30 millims. 

Uab, Port Lincoln (/. B. Harvey in B.M.). The state- 
ment ‘^Chinese seas {M.-Edw. <k II. 1867) is doubtful, and 
reemires confirmation. 

Milne-Edwards and Haime, in their later works, have mis- 
taken this coral for the young of a West-lndian Isophyllia ; 
the description of Isophyllia ‘^australis ” (Hist. Nat. dor. ii. 

376) has nothing to do with the species now under conai- 
Jbration. The latter is found growing socially on rocks ; and 
occasionally it happens that two neighbouring specimens 
touching each other become intimately united by their walls. 
Such is the case in one of the type specimens; and it is most 
likely tliat from the observation of this spurious compound- 
ness (which is only caused by contact, not by fissiparity) 
Milue-Edwards and Haime arrived at their erroneous conclu- 
sion. There can be no doubt that HomophylUa remains 
solitary at all ages. The young Isophylliw^ moreover, arc 
quite different : they are expanded, convex, with flat under 
surface and lamelliform costfe ; they divide in a curious 
mattner, according to the septal systems. E. de Pourtaifea 
first noticed this kind of development in his L yuadulptniids 
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(Cat. Mua. Comp. Zool. iv. p. 71) ; but it seems to occur also 
in n more or less regular way in all the other species. 

From this peculiar mode of growth, as well as from the 
dentation of the septa, the loosely trabecular spreading colu- 
mella, the general shape and aspect of the corallum, &c., the 
West-Indian/soj?Ay//tVr appear to me, by the way, to be a natural 
generic group which should not be blended with Sympkylliay 
as has been pTO{X)sed by Pourtal^s. SymphylUa^ in its 
turn, cannot be separated from Musna ; there are, as Ver- 
rill (in Dana, Cor. & Cor. Ish, App. p. 336) has already 
observed, such numerous transitions, not only as regards the 
species, but also the individual coralla, and even parts of 
individuals, that, although admitting the justice of Liitken’s 
contrary remarks (Zool. Rec. for 1872), i can see no possi- 
bility of keeping these two genera apart. As to the West- 
Indian so-called Symphylltcr, 1 agree with De Pourtalfes that 
these should stand m the same genus with Tsophyllia, Duchas- 
saing and Michelotti have described as Symphyflia not only 
species of true hovhyllia, but also of Uhmhyllia (which genus 
is certainly of West-lndian origin) ana possibly of Myceto- 
phyllia. The differences between all these genera are, 
indeed, precarious enough. The innermost septal teeth in 
IsophylUa are frequently prolonged to join the trabeculss of 
the columella ; I would tnerefore prefer to return to Milne- 
Edwards and Haime’s former classification, and to withdraw 
again IsophylUa in favour of UlophyUia (the latter being prior 
in date). Perhaps also MycetephylUa cannot be maintained. 
1 am not acq^uainted with its type species ; but there is a West- 
lndian coral in the Museum collection showing the septal 
dentation of UlophyUia ertspa and the superficial calicles of 
MycetophylUa ; besides, the development of the endotheca is 
said to be very different in degree in the two species of Myceio^ 
pkylUa, To UlophyUia^ in its fonner, more extensive sense, 
the following specific names are referable ; — 

1. Meandrina crispa^ Lamarck ; OulophylKa oriipa^ M.-Edw. 

4c £1. 

2. OuhphyfUa Siolmiana^ M.-Edw. H. 

8. Oulophyllia*i spinosa^ M.-Edw. & H. 1849 j IsophylUa 
spmosa^ M.-Edw. & H. 1867. 

4. IsopkyUia australis M.-Edw. & H. 1857 (not Caryth- 
ph^ia australis^ M.-Edw. & H. 1848 and 1849 1). 

6. Sympkvllia (juadulpensisy M.-Edw. & H. 

6. Isfmhyilia ynadmmnsis^^ Pourtalbs; IsophylUa ^^riptda^^ 
yerrill, 1864. The strong costw arc not sufficient to 
identify the SymphylUa ynadu/pensisj as they ai*e equally 
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well, and perhaps even better, developed in L sinuoaa ; 
moreover the dentation of the septa in the original S. 
gimdul^wnsis seems to be different. 

7. Antrwa rigida^ Dana ; PrionaMrmarigida^ M.-Edw. & H.; 

IsophgUia rigida^ Verrill, 1872. 

8. Mussa dipsacectj Dana ; SyrnphyUia dipmcea^ M.-Edw. & 

H. ; hophylUa dipnacea^ Verrill. 

9. Madrepora sinuosa^ Ell. & Sol. ; IsophyUia sinuom^ Ver- 

rill. Tlie original diagnosis given by Ellis and Solander 
is rather meagre ; but as the name has got a precise 
meaning now by Verriirs good description, it must be 
accepted for this well-marked species. 

10-20. Symphyllia sirigosa, fi, anemone^ S.conferta^ S^Aglae^ 
helianthiiSy S. ThomaHiana^ 8, asperciy 8. cylinaricay 
8* K7iojciy S, marginaiay 8. verrucoaay Duchassaing & 
Michelotti, 1860. 

21. LithophylUa rnuhtlamellay Duch. & Mich. 1864. 

22. IsophyUia multilximellay^ Pourtalfes*. 

For want of sufficient material, 1 must leave the discrimi- 
nation of the actual species to future researches. It is more 
than probable that at least half the number of the above names 
will prove to be merely synonyms. 


XXXVJII, — On Bellidia Huntii, a Genus and 8pecie$ of Cms-- 
tacea supposed to be new. By Philip Hlnry Gossip 
F.R.S* 

[Plate X.] 

Family Alpheadn. 

Bellidia (gen. nov.), Goase, 

Internal antennce very little above the external : composed 
of two filaments forming a right angle. 

External antennae with the basal plates vpy large. 

Feet : first pair small, didactyle, consimilar. Second pair 
long, very slender, didactyle; both arm and wrist many- 
jointed. 

Eyes not covered by the carapace. 

Abdomen bent abruptly, 

TaiDplates large, alt undivided. 

♦ Mmia frayilM^ Dana, referred to IsophyUia by Verrill, ia, according 
to the description, a ColpophgUia, 
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BelUdia Huntii^ Gkmse. 

As this is the only species knorm, no diagnosis can be 
given ; but it may be thus described : — 

Beak simple, small, rounded, smooth, acute. 

Internal antennjB of two filaments, tnc one projecting, the 
other erect and strongly ciliated on one side (c) ; seated very 
little above the external pair. 

External antenriaa one third as long as the body. Basal 
plates very large ; in form one-fourth of a long ellipse ; a 
single tooth in the outer edge, near the tip {b). 

First pair of feet small and short, both didactylc, consi- 
milar; the thumb gibbous, solid; the movable finger some- 
what shorter, slender, finely jKiinted, much curved, colourless, 
and translucent [d). 

Second feet moderately long, veiy slender, didactyle ; hand 
minute ; both arm and wrist many-jointed. 

Outer foot-jaws long, strong, foot-shaped ; the terminal joint 
armed with strong teeth on the upper edge. 

Eyes not covered by any vault of tlie carapace, but project- 
ing above the rostrum. 

Abdomen abruptly bent, much as in Hippolyte ; attenuated 
rapidly (a). 

Legs moderately long ; all monodactylc. 

Tail-plates large ; the outermost showing no trace of trans- 
verse division (c). 

Length three quarters of an inch from end of rostrum to 
end of tail. 

The specimen was a female, heavily laden wdth advanced 
spawn : the ova large, globular, densely attached to the frin^s 
of the false feet, and thus increasing the apparent depth of the 
animal. 

Colour : a dark rich lake-crimson, marked, on the cephalo- 
thorax and abdomen, with well-defined vertical stripes of 
brilliant opaque white, imparting a zebra-like aspect to the 
creature. The head bears two longitudinal stripes of white on 
each side. Tlie entire length of the back is dark red, with a 
broad white stripe running down the median line. All the 
limbs red. The ova of a dark sea-green hue* 


With considerable affinity to the family Crangonid® cm the 
one hand, and to the PaleemoUid® on the other, this little 
creature is separated from the former by the chel®, from the 
latter by the rostrum. It must be plac^ in the Alphesd®. 

With Alpheue it agrees in the minute rostrum and in the 
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outer tail-plate being entire. From A Ipheus it differs in the 
equality and consimilarity of the hands, and in the unshielded 
condition of the eyes. 

With Nika it agrees in the multiarticulate arras as well as 
wrists of tlie second feet, and in several minute characters. 
From Nika it differs in hath the hands of the first feet being 
didactyle, and in the outer tail-plate bcirig entire. 

With Athaoas it agrees in the unshielded eyes, and in 
several other cliaraetcrs. From AtiianoH it differs in the inner 
atiUmnae having three filaments, and in the outer tail-plate 
being entire. 

This elegantly shaped and brilliantly eohun^d little shrimp 
was dredged by Arthur R. Hunt, Esq., F.G.S., in about 6 
fathoms, off the Shag Rock*, at the northern end of Torbay, 
on the 10th of August, 1877. During this snumier I had en- 
joyed the privilege* of numerous dredgings in Torbay with him 
in his convenient little yacht the ‘ (lannet and wc had both 
lamented the paucity of results. On tliis particular day we 
had been occujiied at the south-west corner of the bay ; and 
my friend, having landed me at Torquay with my opima 
spoliaj proceeded to the Shag Rock to spend another hour in 
aredging alone. The result proved uiiwontedly rich. Besides 
many examples of Comatula rosacea^ adult, and in the crinoid 
condition variously advanced, and some other interesting 
things, he obtaineci two creatures, which he at once saw to be 
unfamiliar, and which proved to be, both of them, new to the 
British fauna, and, as I believe, eacli of them a type of an 
undescribed genus. The one was the elegant shrimp above 
described; tbe other was the nudibranch mollusk that forms 
the subject of the following paj>er. Surely it was a most 
noteworthy reversal of fortune that two new generic forma 
should reward a single dredge-haul ! 

My friend, after he had preserved the specimens alive for a 
few days in his own aquarium, kindly presented them both to 
me* The Bellidia continued awhile in health and vigour, 
manifesting, in its alternations of active motion and still repose, 
a resemblance to the little Crangons. The liftings from vessel 
to vessel, the confinement in small cells for microscopic ex- 
amination, and the manipulations *to which it was unavoidably 
subjected in order to define and figure it, careful and tender 
as 1 was in performing these, were, however, fatal to it ; for it 

a Mr. Hunt gives me the locality more exactly thus : — ** In about 6 
&thoms on a submerged rock, off Meadfoot Sands, that extends from the 
Ehag Rdck, m the direction of the Thatcher, to the welldmown sunken 
roek, Morris’s Rogue.” 
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soon died^. The specimen, preserved in spirit, 1 am about to 
de^sit in the British Museum. 

1 wish to dedicate this ffenus to the venerable author of ^ A 
History of the British Stiuk-eyed Crustacea,’ to whom 1 per- 
sonally owe a life-long debt of esteem, and gratitude, and lovef . 
And the species to tlie friend to whom science is indebted for 
its fortunate discovery. 

EXPLANATION OF PLATE X. 

a. BeUidia Iltmtiiy magnified , 

b. The anterior organs, viewed from ab<jve. 

c. The tail-plates. 

d. The left liiind. 

e. One intornal antenna. 


XX XIX. — On Hancockiacudactylota, a Oenus and Species of 

Mollusca. supposed to he new. By Philip Henky Goshe, 
F.E.S. 

[Plate XL ] 

Family Tritoniad®. 

Hancwkia (gen. nov.), Gosse. 

Body linear, scarcely palliate. 

Head, beneath, produced on each side into a broad, flat, 
many-fingered oral tentacle. 

Dorsal tentacles two, with laminated bulbs, retractile within 
sheaths. 

Branchiee three pairs, foliate, pinnatifid, infolding, remotely 
seated on the subpalliate margin of the back. 

Foot linear, grasping. 

Hancockia eudactylota^ Gosse. 

The only known species. 

Body (a, h) about half an inch in length when crawling^ 

• My friend favours me with the following note : — BdUdia is doubt- 
\w a rocky shrimp, not a sandy one; and its colours would* match the 
beautiful red weeds among which it is found. I believe it was off a mass 
of red weed that I picked the Hancockia (see the following memoir), 
and the very minute Aplyda found on the same occasion, which I after- 
wards showed you.^^ 

t 1 had at first written the word as f but I find that this 

form IB already occupied in zoolo|iy. As 1 do not choose to relinquish 
my tnhute of anection to my ftiend, I adopt another teitnination. 
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anti Hpecie^ of Molhatoa, 

one sixteenth of an inch in width, linear, parallel-sided, nearly 
opaque, of an olive-colour, much paler bcneatlu An internal 
mass seen through the skin and flesh, between the first 
branchia3, most conspicuous in the lateral view (u), of a rich 
brown hue, is doubtless the liver. The whole upper surface 
is clothed, more especially toward the posterior portion, with 
a transparent skin, nearly colourless under transmitted, but of 
a light bluish-green hue under reflected liglit. I'his enve- 
lops the dorsal tcntacle-shealhs and the exterior of the 
branchial leaves, and forms a loose web in the angles caused 
by the projection of these organs, and gatlKU’sin loose irregular 
folds over the ridge on each side from which they spring. 
This membrane is everywhere studded with subcoiiical tuber- 
cles of denser substance. The under parts are destitute of 
this membrane. 

Oral tentacles (c) large and conspicuous, each terminating 
in a conical process, whose flat bottom is applied to the ground 
in crawling, and from whose edge radiate three or four long 
fingers, alternating with as many rudimentary ones, the whole 
bearing a striking resemblance to the foot of a triton or frog. 
These hands of outstretched fingers are constantly used, in 
crawling, to feel the way : the fingers contract suddenly, in 
various degrees, every instant ; and by their movements it is 
indubitably seen that these tentacles are very sensitive organs 
of touch. 

Dorsal tentacles proceeding from the shallow trumpet-like 
extremities of large erect sheaths (tf), which are thick, colum- 
nar, and very mobile. The sheatlis are composed of the 
common dense tissue for the greater portion of their length ; 
but this rises into points near the extremity, wliose interspaces 
are filled by a more delicate pellucid wel), forming the trumpet- 
mouth, which again is furnished with subconical points along 
its edge. From the centre of this trumpet-mouth projects the 
tentame («), in form of a short clavate column, with a basal 
bulb, which under high magnification divides into oblique 
leaves. The tentacle-tip usually reaches beyond the level of 
the trumpet-mouth, to the extent of about half of the latter’s 
diameter ; but it can be retracted wholly out of sight, without 
any sensible change of form in the sheath. The length of the 
sheath alone is more than the greatest width of the body. 

Branchiae three on each side, springing from a sort of pal- 
lial ridge clothed with the loose membrane already aliudea to. 
They appear at first sight to be stout ovate processes with 
short thick peduncles. But prolonged examination reveals 
that each is a broad thick leaf (/), of nearly circular outline, 
whose edge is deeply incised, so as to form five pairs and a 
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terminal one, of irregularly notched leafleta. .In general, the 
two sides of this leaf are incurved toward each other (o), 
facing outwards, eo that the points meet and overlap loosely, 
frequently opening irregularly. Their appressed surface is 
delicate and tran8))arent ; their exterior rough and tuberculous, 
and of a blackish hue. 

Head distinct ; the mouth (c) opiming as a longitudinal 
slit. 

Foot parallel-sided, nearly as wide as the body when the 
animal is crawling on a flat ground ; but able to bring its 
lateral edges together, to grasp such an object as a linear sea- 
weed. It ends in an abrupt blunt point, which reaches a 
little behind the body. 

This genus seems to find its place in the family Tritonia^lie, 
very near to Scyllwa. which it resembles in form, and colour, 
and general facies ; out from which it signally differs in the 
possession of well-formed elaborate ly-furnished oral tentacles, 
and by the deeply incised, infolding branchial lobes, I have 
not attempted to dissect iny unique example ; thus my «o- 

a naintance with its anatomy is limited to so much as can be 
iscerned from without. 

This minute, but very intere^sting nudibranch was dredged 
by Mr. A. K, Hunt, near Torquay, on Aug. 10, 1 877 ; as I bare 
more particularly described in my memoir on BeUiaia HunHiy 
p. supra. It was very readily kept in captivity for nearly 
tiiree weeks, bearing rather rough treatment with impunity ; 
and it died at last only by an accident. It would crawl rapidly 
on sea-weeds, and occasionally would float foot upward at the 
surface. On one occasion, as it was thus self-suspended at the 
surface of the water, I noticed that the flotation was not per- 
formed by the expande<l foot, as I had supposed, and as is 
usual with similar mollusks ; for the edges of the foot were 
actually in mutual contact throughout, and thus this organ 
was reduced to a mere line. The thought occurred, that pos- 
sibly a nanow film of air might be inclosed within the folded 
foot ; and 1 watched with interest till the animal should sink, 
to observe whether any tiny bubble would arise from it. I 
waited till it began to crawl on the bottom, and till I could see 
clearly the tip of the foot projecting behind, whereby I was 
sure that this organ was wnolly flattened ; but no pellicle of 
air appeared. 

On another occasion, xvhen thus floating, the foot was ex- 
panded, and the broad palms of the oral hands were in contact 
with the circumiacent air. 

After I had Kept my little captive about a week, I found 
floating at the surface of the water a mass of spawn-ribbon, 



MjTf W. C* H«wit«on on nem Bpmm9 of Hesperidia. SI 9 

forming two complete figure-of-eight coils (A), in which a 
multitude of ova were irregularly scattered, much as in the 
spawn of Doto^ as represented by Alder and Hancock (Br. 
JJudibr, Moll. fam. 3, pis. 5, 6). 

A week later still these ova had become so many actively- 
revolving embryos. Each chorion, of an oval form, enclosed 
« single embryo, which rajndly rotated by means of long cilia. 
The ciliated organs were thick uncouth masses, rather than 
the flattened symmetric lobes of the infant iJorln and EoUa 
(as figured by A.& II.) ; and the shell appeared more irregular, 
Aud much less nautiloid. Some of the embryos were much 
larger and apparently more advanced than their fellows. 

This specimen, as the prec^eding, 1 hope to present, duly 
preserveu in spirit and labelled, to the British Museum. 

The generic name is given in honour of the late Albany 
Hancock, one of the conjoint authors of the very beautiful 

Monograph of the British Nudibranchiate Mollusca.” 

The nomen triviale (well-fingered) alludes to the curious 
jippendages of the oral tentacles, and glances also at the 
digitate incision of the branchial leaves. 

It is not without a strong sense of the evil of thrusting 
uncalled-for synonyms into the nomenclature of science ” that 
I venture to give names to these forms ; and my misgiving is 
the greater because my position, remote from the centres of 
literature, and rny protracted abstention from descriptive 
natural history, have too much shut out from my cognition 
the advance of science. TTie creatures described were, how- 
ever, so novel to me, and so attractively interesting, that 1 can 
anly venture and hope. 

EXPLANATION OF PLATE XI. 

a, h, Hancockia eudaciylota^ viewed laterally md doreaJly, magnified f . 

c. The anterior parts, from beneath. 

cf. A dorsal tentacle and sheath. 

The same^ obliquely from above, without the sheath. 

/. A bmnehial leaf (drawn diagraramatically). 

The same, In its ordinaiy condition. 

3L Spawn. 


Xh^-^DeacrijI^ti^na of twentp^three new ^eciea q/* Hesperidse 
from hia own Collection, By W. C. HeWITSON. 

MysceluB Orthrua, 

rJUlM utrinquenifii: antiois baai marginibuaque fuacis punctis novem 
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hyalinis albis : poBticis dentatis macula hyalina^ fSasoiiaque tribu« 

macuiaribaa rufis. 

Upperaide rufous, the base and niarffins darker. Anterior 
win^ with several transparent spots — three before the middle, 
three beyond these (one of which is ininuU*), one on the costal 
margin, and two near the apex. Posterior wing with one 
transparent spot followed by three bands of rufous spots. 

Underside as above, except that the bast* of both wings is 
dull white. 

Exp, 2 inches. 

Belongs to the group of nobilis and Santhilarius^ and haa 
the outer margin of the posterior wing strongly dentated. 


Myacelm Typhoon, 

Alls rufo^fuHclK: anticis maculis undecim hyalinis maculisque rufis: 
posticU puuctis duobus hyaJiois, fascia lata rufa punctis quinque 
atris notata : his infra griseo suffusis. 

Upperside rufous-brown. Anterior wing with several trans- 
parent BiX)t8 — one below the middle of tlie costal margin large 
and quinquefid, one (minute) below it, one outside of it^ one 
on the costal margin bifid, and four near the apex j a senes of 
rufous spots outside of these. Posterior wing with a white 
8})ot at the base, a large transparent white spot before the 
middle, a small spot between it and the costal margin; a pale 
rufous band below these marked by a series of five spots, the 
two outside ones of which are transparent and bordered by a 
eecond series of indistinct brown spots. 

Underside as above, except that both wings have the base 
white, the outer margins dark brown, irrorated with grey -white, 
and that the posterior wing has two pale yellow spots nea^ the 
costal margin below the middle. 

Exp. inches. 

Belongs to the group of nobilis and Santhilai'iusy but is 
of the form of Ev^mus and is not dentate on the outer 
margin of the posterior wing. It is quite unlike any other 
species. 


Eudamm Helixns. 

Alis utrinque fuscis; anticis punotis septem hyalinis punctomie 
flavo: posticie punotis duobus fasoiaque brevi flavis: Ms ififta 
fascia media alba. 

Upperside red-brown. Anterior wing with the base rufous; 
seven transparent spots — ^two l^fore the middle, one of which 
is in the cell, two beyond the middle, and three near Ihe apex; 
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a pale yellow apot near the inner margin. Posterior win^ 
produced at the anal angle ; two pale yellow spots before the 
middle, and a short ochreous band beyond the middle. 

Underside. Anterior wing as abov^ except that there is a 
white spot where the wings meet. Posterior wing crossed 
obliquely at the middle by a band of wliite; the costal margin 
irrorated with lilac; the inner margin white. 

Exp. h'ch. 

Nearest to E, PJmnive. 


Eudamm Ilaleatm, 

Alia fuscis : antiois basi virescente fascia media Mexfiartita hyalina 
alba punctoque subapicali albia : postieia vircscentibus margine 
jioslico fusco : his infra grisoia pUTJcto basali fasoiiaque duabus 
nigria. 

Upperside dark brown. Anterior wing with the base 
green-blue ; crossed at the middle by a sexpartite irregular 
band of transparent white spots, marked near the apex by a 
minute transparent white spot : a white spot on the fringe near 
the anal angle. Posterior wing dull green-blue, protruded at 
the anal angle ; the margins dark brown, the fringe marked 
by three white spots. 

Underside. Anterior wing as above, except that there is a 
subapical band of grey, and that the wliite band is extended 
to the anal angle. Posterior wing grey, with a spot at the 
base, a band ot three spots before the middle (the middle spot 
minute), a band of two spots below these and the anal angle 
black. 

Exp. 14 inch. 

Bsw. Cayenne. 

Belongs to the Naxos group. 


Pterygospuha Simula, 

AHs utrinquo fusois : anticis punotis novom hyalinis albis, quatuor in 
medio, quinque sub apicem positis : postiois btnbria aurantiaca : 
posticia subtus punotis decern folvis. 

Upperside daJtk brown, Antennee white. Anterior wing 
with several transparent spots — four near the middle (two of 
which are large and two minute, one outside of and one below 
the larger spots) , and five near the apex (three near the costal 
margin and two below them). Posterior wing with the fringe 
orittge-yellow. 

Underside as above, except that the posterior wing has 
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several orange spots — two before the middle and eight after* 
chiefly near the anal angle. 

Exjk 2tV inches. 

I/aL Sumatra {Buxton). 

Belongs to the Leucocera group, 

Pterygospidm hadia, 

Alis utrinque fuscis: anticis fascia media transvorsa punctisqne 
quatuor subapicalibus hyalinis albis : posticis flmbria aurantiaoa : 
poHticis subtus macula media flava. 

Upperside dark brown. Anterior wing with a central nar- 
row band and four white spots near the apex (one of which is 
verj^ minute and considerably below the rest) transparent 
white. Posterior wing with tne fringe orange. 

Underside as above, except that the posterior wing has a 
central yellow sjiot. Antenum with a white ring near the 
point, 

Exp. inches. 

Hahs Darjeeling {Aiktmon). 

Pierygoapidea Shema^ 

Alls utrinque rufofuBcis: anticis punotis duodecim hyalinis : poslleis 
infra pnnetis noanullis iiavis, 

Upperside dark brown. Anterior wing with several trans- 
parent spots — one (minute) before the middle, six near the 
middle (one of which is on the costal margin), two (tlie largest) 
below this, two small ont» below these, and one outside of 
them, and five near the apex. 

Underside as above, except that tliere are two yellow spots 
near the anal angle of the anterior wing, and several on tfie 
posterior wing, two of which are before the middle, one in the 
middle, two near the inner margin, and a submarginal series 
of seven. 

Exn. inch. 

Hao, (Jayenne and Calabar. 

The Calabar specimens do not iiSer from those of Cayenne 
except in having the two central spots of the anterior wing 
united in one large spot, and in having the spots on the under- 
side of the posterior wing white instead of yellow. 

Also one of the Leucocera group. 

JPierygoeptdea Meditrina, 

Alls auticis aurantiacis maculis subbasaHbuB. znaoula(|iie props mas* 
ginom intenorem aurantiada, apice fnsco maculis dtiabus Suranri- 
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acifi, margiue poBtico fusco punctis flavis: pofltioift fusoia punctis 
aubmarginalibus fulvia. 

Uppersidc semitransparent yellow, with the costal and 
imrer margins, three or four spots at the base (touching), and 
a square spot on tli<' iTin(*r margin dark brown ; the apex dark 
brown, crossed by a bifid yellow spot ; tlie outer margin dark 
brown, marked by a series of yellow spots. Posterior wing 
dark brown, marked below the middle by three spots (one 
large and srjuare) and by a submarginal series of spots all 
orange-yellow. 

Underside as above, except that tliere is no submarginal 
series of yellow spots on the anterior wing, and that the base 
of the posterior wing and some spots near it are yellow. 

Exp. l-fo iucli. 

Hah, Fernando Po {Rogers), 

Pterggospulea Boadieea . 

Alis rufo-fuBcis : anticis macula magna centruli maculisque tribus 
Bubapicalibus aurantiacis : postick macula magna subapicali au- 
rantiaca : his infra fuscis punctis spursis fluvis. 

Upperside rufous-brown, with a large central semitrans- 
parent yellow spot, bordered, except on the inner margin, 
with black : three subapical transparent yellow spots and a 
submarginal scries of rufous spots. Posti‘rior wing dark 
brown, nifous at the base, with a large apical orange spot, 
Underside. Anterior wing as above, except that it has no 
submarginal rufous spots. Posterior uing dark brown, with 
some indistinct spots near the base, a central spot, and a series 
of submarginnl spots all ochreous. 

Exp, I'JS inch. 

HaL Gaboon {Rogers), 

PLerygosptdea Tergemira, 

Alia rufis: anticis macula subbasaH, fascia media quinquepartila, 
macula^ punotisque quiiKjue subapicalibus h} alinis itaviB : posticis 
maxgbibue fuscis : his infra margino costali iulvo nigro maculato 
punctis noniiuliis fulvia. 

Upperside rufous, the nervures black. Anterior wing with 
sevea*al transparent yellow spots — one near the base, five 
fomirig a central transverse bund, one beyond these, three 
near the apex (which is dark brown), and tw^o bedow them. 
Posterior wdng with several spots near tlie costal margin, 
and the outer margin dark brown. 

Underside dark brown. Anterior wing as above, Pos- 
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terior wing with the costal margin, which is marked by three 
black spots, and some small spots below it yellow. 

Exp. 2^*^ inches, 

Hab, Fernando Po {Rogers), 

A ncistrocampfa SutMna . 

Alia utriiique fuscis : anficis fascia lata media hyalina fasoiaque 
subapicali an^usta fulvia. 

Both sides dark brown. Anterior wing crossed trans- 
versely by two transparent bands of yellow, divided by ncr- 
vnres of the same colour : the first band at the middle, from the 
costal margin to near the anal angle, broad and of equal 
breadth, the second near the apex narrow. The body under- 
neath black. 

Exp. 2 inches. 

y/oo. Ecuador {Buckley), 

Nearly allied to A, Syllhis of Felder. 

If SylHus of Felder is the same as Hiarhas of Cramer, with 
which Mr. Kirby has placed it, Cramer’s figure is a very bad 
one. 

Phareas Berytm, 

Alls utrinque ftisoie : anticis macula bneilari aurantiaca ; fascia 
media tripartita fasciaque subapicali sexpartita hyalino-albis : 
posticis disco albo. 

Upperside dark brown. Anterior wing with a triangular 
scarlet spot at the base : crossed obliquely by two transparent 
bands — one at the middle tripartite, the other near the apex 
sexpartite. Posterior wing with a large white spot before the 
middle. 

Underside as above, except that there is a small white spot 
at the base of the anteaior wing, and that the white spot of 
the posterior wing is much larger. 

Exp. inch. 

Most nearly allied to R Talam, 

Cychpidea Eburones, 

Alis anticis supra fuscis immaoulatis, infVa macula tripartita apioidi 
alba. 

Upperside dark uniform brown. 

, Underside dark brown, irrorated with white. Anterior 
wing with a large trifid white spot near the anal angle, and 
above it towards the apex three mdistlnct pale spots. 

Exp. inch, 

Bolivia {Bmkhy)* 
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Cyolopides Ligilla, 

Ali« »iipra fuaeis : anticia macula tripaiiita media maoulaque eub- 
apioali hyalinia : poatiois m icula media magua Hava : auticis infra 
margine costali et posfcico rufis : jwstiois ruHs, maculis nonnullia 
Havis. 

Upperside dark brown. Anterior wing with a largo trifid 
central spot, and one near the aj)ex also trifid, both trans- 
parent yellow. Posterior wing with a large central spot and 
the fringe yellow. 

Underside. Anterior wing as above, exccipt that the costal 
and outer margins arc rufous yellow, and that there is a pale 

i rellow spot near the apex and one on the outer margin ; below 
ess distinct. Posterior wing rufous, with several yellow 
spots — one from the base, one on tlie costal margin, a large 
central square spot, two between it and the inner margin, a 
trifid spot at the apex, and one or two near the outer margin. 
Exp. lT%inch. 


( Cyclop ide^ Eryou <is. 

Alia utrinquo fuBcis : anticis supra maculis tribua hyalinis Havis: 
posticis , macula media fulva : anticis infra fascia quadripartita 
Bubapicali Hava : posticis macula baailari, macula media maculis- 
que quatuor submarginalibus 

Upperside dark brown. Anterior wing marked by three 
transparent spots — one at the centre bifid, one outside of this, 
and one near the apex minute and bifid. Posterior wing with 
a central orange-yellow spot. 

Underside dark brerwn. Anterior wing as above, except 
that the central spot is extended towards the inner margin and 
tlmt there is a quadrifid band of otange-yellow near the apex, 
posterior wing with several yellow spots — one at the base, 
one in the centre (as above, but larger), and a submarginal 
hand of spots ; those at the apex and anal angle larger than 
the other two. 

Exp. inch. 

Mah. Cfhiriqtti [Rihbi). 

Cychptdea Evages, 

utrinquo fusois: anticis maculis quinque (macula subapioali 
trifida) hyalinis Havis : posticis macula magna media fulva. 

Upperside dark brown. Anterior wing with five trans- 
parent pale yellow spotsr-one in the cell, three forming a 
Am. A Mag. N. mu Ser. 4. Vol xx. 23 
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longitudinal band, and one (trifid) near the apex. Posterior 
wing with a large central semitransparent orange-yellow 8jx)t. 

underside as above, except that the two spots of the band 
of the anterior wing nearest the inner margin are united in 
one. 

Exp. 1^15 inch. 

Ilao, Bolivia {Buckley). 

Cyclopides Oxaites. 

Alis atriru]uc ftiscis : anticis maoulis tribus hyahnis albis : posticis 
macula nmgna media flava ; posticis infra macula media auperna 
maculisque octo flavis. 

Upperside dark brown. Anterior wing with three transpa- 
rent white spots — one (bifid) large and central, one near the 
apex (trifid), and one below it. Posterior wing with a central 
large pale yellow spot. 

underBide as above, except that the anterior wing has some 
suffused pale spots near the apex ; that the posterior wing 
has a spot near the base, a spot near the apex, and four or 
five smaller submarginal spots all pale yellow. 

Exp. inch. 

Hah. Bolivia {Buckley). 

Cyclop ides Diraspes. 

Alis supra fuscis : ambabus macula media fulva : alia infra, anticis 
apice, poaticia omnino flavia. 

Upperside dark brown. Both wdngs marked by a central 
spot of yellow. 

Underside. Anterior wing dark brown, with the base, a 
central band, and the apex and outer margin pale yellow. 
Posterior wing pale yellow. 

Exp. inen. 

Hao. Rio de Janeiro. 

Cyclopides Orsinea. ^ 

Alia supra fuacis: anticis maculia septem (macula snbapicali trifida): 
poaticia maoulis quatuor : poaticia infra rufis, fasciis duabus rufo- 
niseis. 

Upperside dark brown; the fringe rufous. Anterior wing 
with seven pale yellow spots — one near the inner margin 
before the middle, one in the oeU, four forming a longitudinal 
band, and one near the apex trifid. Posterior wing with four 
pale yellow spots— one Wore the middle, and three (one bifid, 
one minute) terming a transverse band below ihe middle. 
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Underside. Anterior wing with the spots ts above, tlie 
base yellow, the apex rufous. Posterior wing rufous, crossed 
transversely by two bands of darker colour, bordered with 
dark brown. 

Exp. inch. 


( ^ycljopides ( h Umn . 

Alis rufo-fuscis: anticis punctis qiiinquc hyaliiiis flavis: pobticis 
maculis duabus, fascia maculari transvcraa fimbriaque llavis : pos- 
ticis subtUH rutis, macula lasciisque duabua albk. 

Uppersido rufous-brown. Anterior wing with live trans- 
parent yellow spots — one in the cell, two between tlie median 
nervules, one (bifid) near the inner margin, and one subapical 
(trifid). Posterior wing witli a spot on the costal margin, an 
oblong 8j)ot in the cell, a short transverse macular band, and 
the fringe rufous. 

Underside. Anterior wing as above, except that the base 
and apex are rufous-yellow. Posterior wdng rufous-brown, 
with an oblong spot in the cell, and a transverse band of spots 
below it bordered with black, both white ; two spots on the 
costal margin and a band of pale yellow near the outer margin. 
Exp. 1 inch. 

Hm, Ecuador {Buckley). 

This species belongs to the Paniscus group. 

Cyclojiides Chersias, 

Alia rufo-fuscis fimbria flava: anticis maculis qiiatuor magnis: 
posticis una ourantiaco-flava : alis infra flavis margino intemo 
anticarum fiisca. 

Upperside rufous-brown with the fringe yellow, some ochre- 
ous rays from the base; a spot in the cell and a band of 
three large spots beyond the middle all orange-yellow. Pos- 
terior winp with a iarge spot of yellow beyond the middle. 
Underside yellow, clouded with brown on the costal margin 
of the anterior wing. 

Exp* inch. 

Mao. South Africa, 

Form of C. Makomo. In colouring nearest to C. Garneries^ 
Cyclopides Derbies. 

43ks supra fuscis, maculis quiuque, postiek tribus, fulvis ; sntick 
infra apica fiavo nigro notato; posticis flavk, punctis atria 

Upperaide dark brown. Anterior wing with five orange- 
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yellow spots — one (a large one) in the cell, one at the apex 
trifid, one between this and the outer margin, one divided by 
the second median nervide, and the fifth near the inner margin. 
Posterior wing with three orange-yellow spots — one partly in 
the cell bifid, and two below it. 

Underside. Anterior wing as above, except that the costal 
margin from the base to the middle is orange, and that the 
nervttres near the outer margin are yellow. Posterior wing 
yellow, spotted throughout with blaclc : a band of black near 
and parallel to the inner margin, 

Exp. inch. 

Hab. Nyassa {Theltmll mi Simons), 

Nearest to C. Makomo, 

Gy clop ides Dar darts, 

Alis atrinquo fiiscis : anticis macula media triangulari punotisqua 
tribua minutis hyalinia albis: posticis punotis duobus albis in 
medio positis : ambarum infra marginibiis flavis ; posticis punctis 
nonunUis fiavis. 

Upperaide dark brown, with the fringe rufous-white. Ante- 
rior wing with four white transparent spots — one central 
(rather large, triangular, bifid) , the other tnree very minute, 
two near the apex, and one below them. Posterior wing with 
two small central white spots. 

Underside as above, except that both wings have the outer 
margin and the end of the nervures yellow, and that the pos- 
terior wing is marked by several yellow spots* 

Exp. inch. 

Hob, Mexico, 


XLI . — Capture of a Right Whale in the MeiMierranean^ 

By Alban Doean. 

An interesting naonograph has been recently published by 
Professor Capellini of Bologna, entitled Della Balena ai 
Taranto, conm>utata oon quelle della Nuova Zdanda e con 
talune fossili del Belgio e della Toscana/’ From a perusal 
of this treatise it appears that on Feb. 9th of this year a whale 
was observed in the Gulf of Taranto by Mr. Ferdinand 
Hueber, This gentleman called the attention of nMt saUors 
to the cetacean ; and it was at length killed close to the town 
of Taranto, ^r being repeatedly fired at and finally dieabied 
hy a dynamite cartridge. 
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' The authorities referred to the minister of Public Instruc- 
tion, who, after much deliberation, made over this interesting 
specimen to the University of Naples ; but while it was in 
process of maceration, Signor Capellini was permitted to 
make and publish some valuable observations. 

This whal^. was a young female, 12 metres in length, of 
rather slender outline, the rostrum rather curved, the baleen- 
plates short. The stomach was quite empty, and its mucous 
membrane thrown into folds. 

The cranium measured about 2*50 metres, the vertebral 
column about 9*50 metres ; similar proportions, remarks the 
author, are seen in Gray’s MncleayixM auatraliensis. It had 
7 cervical, 14 dorsal, and 36 lumbar and caudal vertebras — in 
all 57. 

Professor Capellini observes that Van Beneden had ad- 
mitted the existence of a distinct recent species of Baksna, 
ditfering from the B, australis and B. antipodum of the 
southern hemisphere. This is the “ black whale,” well- 
known to whalers ; yet no skeleton of this species has been 
examined by any anatomist. The Tareiitine whale probably, 
in the opinion of the author, belongs to the above unde- 
scribed species. After details, presently to be more fully 
noticed, he thus epitomizes the characters of the Bahna 
tarentina — 

*^Head and fins different in form from the same in B, 
hiscayensis and mgsticetus ; colour entirely black ; parasites of 
the rostrum and lips of the same species as in the whales of 
tlie southern hemisphere; nasal bones of the typical form seen 
in whales of that hemisphere ; baleen-plates 240 in number, 
short in every measurement ; vertebral 57. The vertebrae of 
the cervical region incompletely ankylosed, the condyles of 
the atlas bevelM on their inner aspects, corresponding to the 
spinal canal; the fouith, fifth, and sixth cervical vertebrae 
liave a fissure several millimetres deep on the lower aspect of 
their bodies, the seventh is free ; the scapula is broader than 
long.” 

in describing the skull, Professor Capellini states that, 
though smaller, it reminded him of the cranium of i?, australis f 
and, better still, that of Maclmyius australiensis^ Glray, from 
which it seems to differ in trifling points only. The occiput 

like that of the author’s new fossil genus idiocetm^ in which 
the atlas is intermediate between the same in Balmna and 
^mnoptera. It measures from its anterior extremity to the 
border of the foramen magnum 0*62 metre. There is 
, fk 4hitinct occipital crest. The frontal bone proiects 12 cen- 
liiitti, flrom the anterior extremity of the occipital bone to the 
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^posterior border of the nasal. The nasal bbnes praeiii Ihe 
characters described hj Professor Flower as t^ioal in 
Imnaj and still more remind Professor Capeflmi of the same 
bones in Macleayius. They are short and broad, concave 
anteriorly, and quite unlike those of B, mysiicetm^ 

Tlie tympanic bone of this B. tarmtina differs from tlmt of 
B, amtraliH in the form of the curve of the inner margin and 
in the form of the columellar projection on the lip close to the 
meatus ; moreover it is gibbous behind as in B.japontca^ but 
less inflated than in B, australis, still less than m B, auti^ 
podunu The petrous bone is of the ordinary Batcrna type. 
The malleus is lost ; but 8ignor Capellini figures the incus and 
stapes^ which are of the same form as specimens of the corre- 
sponding bones in B, australis and mysticetus in the museum 
of the Boyal Colley of Surgeons of England. Judging from 
the engraving, the incus has no affinities to the highly charac- 
teristic representative of that ossicle in Balcenoptera and 
nearly all other cetaceans. 

The mandible of B, tarentina dm^s not very closely resem- 
ble that of B. australis, but is similar to the same boue in the 
fossil Tdiocetus Guicciardini and in Bal(jpnotus, Its rami are 
well bowed outwards anteriorly, as in the other right whales. 
The myloid groove is much deeper than in any other exiatiug 
Bahvna, recalling a character observed in the fossil Salcenotus 
of Belgium and Tuscany. The length of each ramus, fol- 
lowing the external curve, is 2*60 metres ; the height of each 
condyle 0*24 metre. There are six mental foramina on each 
side ; the distance between them diminishes regularly towards 
the most posterior. The longest baleen-plates measured by 
Professor Capellini are 0*70 metre long, lollowinp the curve 
of their inner margin. They fomi two masses of 240 plates 
each, the longest, of which the measurement has just been 
Quoted, were in the middle of each mass. The author declares 
that they are in pattern unlike those of any other whale, 
although he has inspected the large collection of baleen-plastes 
at Vienna. 

The seventh cervical vertebra is quite free. This region 
' (except in that respect) much resembles the same in Gray^s 
Macleayius ; only, instead of the complete freedom of the atlas 
seen in that New-Zealand whale, the first cervical vertebra in 
jS.^arenftwaisdistinct above, but ankylosed to the ffecond below, 
as in Idiocetus, The wtis and the four succeeding v^tebnfe 
are also fused inferiorly only : the separation above is veiy 
distinct between the fourth ana fifth and the fifth and sixth j 
such is the case in Bal^otm and Malo^uh. There is a 
peculiar fissure running along the under surface of the bodies 
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of the krt fbur apkylosed cerrical vertebr® ; this i» deepest 
at the most posterior. 

The scapula is somewhat intermediate in type between that 
of Balmna and Balmnoptem^ more particularly B, Sihbaldu 

Professor Capellini expresses a strong belitjf that this whale 
(same from the southern seas, not only from its australoid cha- 
racters, but also on account of the soutbern species of para- 
sites on its body, and from its stoiiivich being empty and 
Wrinkled through long fasting [aggrinzito per lit ago aigmno)^ 
showing that it liad wandered far from its natural feeding 
place. As every rule has exceptions, so, remarks the Italian 
rrofossor, wo may believe that these great vertebrates, with 
their powerful and rapid means of locomotion^ may, though as 
a rule very local in their habitat, under exceptional circum- 
stances, pass over from thtdr side of the* (equator and invade 
the seas of the opposite lieraisphcre. TJio Tarentine whale 
offers a splendifi example’^ of this fact. 

The monograph is accompanied by two plates, representing 
the bones described in the text, and by a coloured engraving 
of the whale from a water-colour taken after its capture by 
Mr, Huelier. 

1 understand that Professor Van* Beneden has recently sug- 
gesttyl that the whale above described is liaUnna bificayensiH, 


XLII.~JV(?<es on the Pearly Nauiilm (Nautilus pompilius). 
By Geohge Beknett, M.l)., F.L.8.* 

In the Address to the Biological Section of tlie British Asso-* 
elation by J. Gwyn Jeffreys, LL.1)., F.li.S., he says, But 
Nautilue and Spirula are believed by some to be deep-water 
forms. This must be a mistake. Although the animal of 
that common species Nautilus pvmpilhut lias rarely been met 
with, the shells are often found on beaches in the Indian 
Ocean and South Pacific ; and 1 am not aware of any instance 
of a deep-water mollusk being cast on shore.y In this re- 
mark I ^‘fectly agree^ and I offer the following notes con- 
firmatory of my opinion. In ‘Nature’ (11th Feb. 1875) 
there is a paper entitled “News from the ‘ Challenger,’ ” in 
which it is mentioned, “ On the 24th of July we stopped off 
M^tuka Island and landed a party of surveyors and natura- 
lifk ; and while they were taking observations and exploring 

^ psad at the Fl;f mouth meeting of the IMtiah Association, and oom- 
]|tiittieia;ed the author. 
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on sliore trawled in 300 fathonae^ and reoeiv^ among othet 
things a fine specimen of the Pearly Nautilus {Nautilus 
pompilius)^ which we kept living in a tub of water for some 
time, in order to observe its movements and attitudes.” 
With reference to this interesting capture of a living Nau- 
tilus, I very recently received a letter from Prof. Bolle- 
ston, dated Oxford, 18th March, 1875, in which he says, 

1 have just been through a long journal of Moseley’s, relating 
all his experiences and observations on board the ^ Challen- 
ger,' between Sydney, New Zealand, Fijis, and Cape Tork. 
4 have compared his account of the capture of his Nautilus 
with vour account of the capture of yours. The ‘ Challen- 
ger’s ^ Nautilus appears to have been obtained from a depth 
of 320 fathoms on a coral bottom ; and it must have been nmch 
discomposed by the great difterenccs in pressure to wliich its 
upheaval subjected it ; but they got it up alive, however dis- 
composed, and they had consequently the opportunity of 
observing how it b(3haved. It propelled itself after the manner 
of the CephalQi)ods, backwards, if that may be an allowable 
Hibemicism ; but what would not have been expected was the 
arrangement of its tentacles, each pair of which had a definite 
and divergent direction — one pair, for example, looking directly 
downwaras, and two other pairs around the eyes i)eing ar- 
ranged BO as to protect that organ as it were. This it was, 
Moseley says in his Journal, which gave the most character- 
istic appearance to the creature. But pleased as they all were 
on board the ^ Challenger * with this novel sigEit, I can under- 
stand that you had a feeling of still greater freshness when 
you had, as the first of scientific observers, the animal in 
your hands in 1829 ! How much was based upon the dis- 
covery ! bow much was cleared up by it !” 

The extraordinary depth at which the ' Challenger’s ’ 
specimen of the living Nautilus was obtained far exceeded that 
which would have been anticipated both from pi'evious ac- 
counts and observed facts, the natives capturing them in their 
traps at from 8 to 5 fathoms, when the experienced and keen 
eye of the native would be able to desciy them in their usual 
position, clinging to some prominent ledge, with the shell 
turned downwards on the coral reefs. It is more than pro- 
bable that the Nautilus, not being considered a deep-sea mol- 
lusk, was obtained by the trawl as it passed near the reef, 
or when the creature was floating at a certain depth, but not 
on the surface, as when my specimen was captured, and it 
was thus brought up by the trawl-net. 1 was informed by an 
observer on board the ^ Challenger ’ that the captuwd Nau- 
tilus, as it swam about in the tub, propelled itself by ejecting 
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weter from e. tube (the funnel?), after the manner of die 
cuttle&h and other Cephalopoda. However, leaving the 
depth to which it can descend a matter for further inquiry, a 
question arises, By what power is the animal enabled to rera** 
late its movements of ascent and descent in the water? The 
use of the chambers in the shell is still a matter of specula-^ 
lion ; they are most probably air-chambers destined to assist 
the specific gravity of the animal ; and possibly they may 
generate nitrogen gas. Professor Owen says, In acquiring 
the camerated structure of the shell the Nautilus gams the 
power of rising from the bottom, and the requisite condition 
for swimming, by the exhalation of some liglit gas into the 
deserted chambers it attaches to its otherwise too heavy body, 
a contrivance for ascending in its atmosphere, as we asceiia 
into ours by the aid of a balloon. But the Nautilus, superior 
to the human aeronaut, combines with the power of elevating 
and suspending itself in the aqueous medium, tliat of opposing 
its currents and propelling itself at will in any direction. It 
possesses the latter essential adjunct to the utility of the bal- 
loon as a locomotive organ, by virtue of the muscular funnel, 
through which it ejects into the surrounding water, doubtless 
with considerable force, the respiratory currents.” He also 
says, It appears that the proportion of the air-chambers to 
the dwelling-chamber of the Nautilus and its contents is such 
as to render it of nearly the same specific gravity as the sur- 
rounding water. The siphon which traverses the air-chambers 
communicates with the pericardium, and is most proliably filled 
with fluid from the aquiferous cavity.” To whatever depth 
these animals are capable of descending, and whatever may be 
the amount of pressure they can endure, they no doubt can 
readily ascend to the surfaceof the ocean by the means explained 
by Prof. Owen; and we well know they can float upon the water, 
as proved by the specimen I captured at Eri-omanga, and can 
crawl upon the reefs, as verified^ by the natives, who thus 
catch them in their boskets (drawings of which and mode of 
capture are given in my ‘ Gatherings of a Naturalist ’). 'J'hey 
are also now well known to be thrown on shore during heavy 
gales, and are then sought for and secured as an article of 
food by the natives, who consider them good eating. They 
have also been found thrown upon the coral reefs, as in an 
instance mentioned by my friend Dr. M* Donald, R.N., who, in 
his paper on the Anatomy of Nautilus unibuicatus (rightly 
mcbcromphahaj because umbilicatus is not found at the Isle of 
Pines?), says, steamvessel ^ Torch,’ having visited 

the Sale of Pines in the month of July 1854, one of the officers 
had the good fortune to pick up a recent specimen of Nautilus 
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umbtlicatua on the outer reef of Observatory Island* The 
creature had most probably been thrown up by the waves, and 
remained within a ledge of coral rock wnen the spring tide 
receded. The natives Irequently find Nautili entrapped in this 
way ; but we could not prevail upon them to bring us the 
recent animals, although a liberal remuneration was offered. 
The specimen was alive when brought on board, but it was 
too much exhausted to exhibit any active movements when 
placed in a vessel containing sea-water. On touching the 
tentacula they curled up, or moved about irregularly, and the 
muscular fibres of the tunnel-tube contracted slowly, without, 
however, producing respiratory currents.” Prof. Owen says, 
alluding to my Nautilus, The dissection of this unique 
specimen established the claims of the Nautilus pompilius to 
rank in the highest class of Mollusca, and at the same time 
brought to light so many important modifications in the Ce- 
phalopoda type of structure os to necessitate the establishment 
of a new order for its rece])tion,” 

The number of tentacles with which the Pearly Nautilus is 
provided amounts to not less than ninety^ of which thirty- 
eight may be termed digital, four ophthalmic, and forty-eight 
labial. In specimens there is a sligut diiierence in the num^t 
of the tentacula. 


XLTll . — On u new Insect Pest at Madeira, 

By T. Vrknon WoLtASTON, M.A,, F.L.S. 

Considering how terribly the island of Madeira has suffered 
from the depredations of the PhyUoooera^ whole tracts on which 
the vine until lately flourished having been completely laid 
waste, it seems a thankless task to have to place on record 
yet another scourge which has lately made its appearance in 
that otherwise higlily favoured land, and which, ^though for- 
tunately of a mu^ less alarming nature, threatens at any rale 
to make itself felt. I would by no means wish to compare it 
with eith^ of the calamities '(as represented by the Oidiw^ 
and the Phylbmera) which have overtaken the vine ; but the 
history of the Colorado Beetle will sufiSce to convince us that 
other plants, which administer more or less to our oomfort| 
and which constitute an appreciable item of commerce, may so 
far become the prey of insect parasites that their cultivation 
is ascertained at last to l>e a matter of such difficulty that it 
has practically to be abandoned. 
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In the instance to which I am alluding it is the various 
species of banana which have been permanently attacked; 
and although it may seem at first sight that no great loss 
would accrue were the banana to bo ultimately swept away, 
yet those who know Madeira best will at once acknowledge that 
a very serious item of profit would be taken from the poorer 
inhabitants should the plant (under its numerous modifications 
and varieties) ever become extinct. 

It is a beetle of the liliynchophorous department (in other 
words, a weevil) which has found its way during the last few 
years into the banana-grounds of Madeira ; and my attention 
was first directed to it during the spring of 187b by Senhor 
J. M. Moniz, who had taken several examples in the de^ 
cayed roots of an old Mum sajnentum in his gardtm in Funchal. 
Alter the information which I had thus received from Senhor 
Moniz, 1 lost no opportunity of examining the rotten banana 
stems whenever they chanced to come in my way, and ob- 
tained the insect l)otn in the Fazenda of the Quinta d’Omellas 
and in that of Dr. Grabham at the ; but it is to Captain 
Kemp that we are indebted for our principal knowledge of its 
economy and devastations. Happening to possess a large 
number of banana plants, some of them proceeding from roots 
of a considerable age, Captain Kemp took the trouble to exa- 
mine closely many of the stems, which had all the appearance 
of being in an unhealthy condition ] and the result was, that 
he not only detected the larvae far away in the interior, but 
likewise many of the grooves cliannclled-out by the perfect 
insect in eating its way to tlie surface. As for the perfect 
insects themselves, Captain Kemp obtained them in fabulous 
numbers,— though principally adhering to tlie undersides of 
the moist and putrid trunks which had been either blown 
or cut down on the immediate spot ; and I may add that, 
directed by Jam, I myself picked up more than fifty of them 
in the course of a few minutes. Here, then, wo can have no 
doubt that a very vigorous enemy has shown itself, which, 
unless kept in check, may (and probably will) in the course 
of a few years aflfect the banana crops in Madeira most unmis- 
takablyf Considering with what extreme care the Funchal 
district was explored, from about twenty to tliir^ y^rs ago, 
W Mr. Leacock, Senhor Moniz, the late Mr. fiewicke, the 
•Eev, E. T. Lowe, myself, and others, I tliink it is not too 
much to assert that so large and conspicuous a beetle as tlie 
one which we are now discussing could not have escaped our 
united researches ; and I have no hesitation therefore in ex- 
^ my belief that its introduction into the island must 
!mve tiSken place ainm (probably long since) that period. 
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Whemce it came ift a matter for inquiry ; but if fresh banana 
plants are ever imported, those who have been the means of 
importing them will be ^st able to answer this question. 

But it is now time that 1 should state what the creature is 
which is answerable for so much mischief to the plants in 
question, and which bids fair to become a nuisance at Madeira 
which cannot well be ignored. It is a large and black Calan- 
drid (and therefore of the same family as the common, but 
cx)mparatively minute, weevils of the rice and corn), but be- 
longing to Hchbiiherr’s extensive genus Sphenophorus. The 
exact species appears to have been descrioed by Fahrseus in 
1845, in the Stn vol. of the ‘ Gen. et Spec. Cure.,’ under the 
name of Sphenopliorns striatua ; and the country which he 
cited for its habitat is Brazil. There can be no doubt that it 
belongs to a somewhat American type of form ; and it is 
highly probable therefore that Brazil may have been its abori- 
ginal area. But be this as it may, the insect now, although 
certainly not cosmopolitan, has acquired for itself a wide inter- 
tropical range, — for 1 have examined individuals at the British 
Museum (emanating from no less than three different sources) 
which were brought from India, and others (which seemed 
hardly to differ) from Tasmania and Japan. I have no doubt, 
therefore, that its modus vivendi and powerfully developed 
wings have greatly facilitated its introduction into many 
countries (sufficiently warm) of the civilized world, and that, 
where plants are exported and interchanged, conditions are con- 
stantly arising favourable for its accidents transport. And, 
moreover, we have yet to learn that the banana is the only 
plant to which it is liable to become attached. 

The following short diagnosis, drawn out from Madeiran and 
Brazilian examples, may suffice to characterize the species !— 

Genus Sphekopuorus. 

Bchdnherr, Cure. Disp. Meth. 327 (1826). 

Sphenopharus striatua. 

S. ellipticu8« niger ; capita parvo, nitido, impunotato ; rostro {kto- 
thoraoequo nitidiusculis ; ulo modice arcuato, ad (et piMemm 
ante) basin, e, ad antennarnm insertionem, ampliato-crobusto, 
inde ad apiem augustioiie subcjlindrico, postice dense at gdme 
sed antiee paroius no multd levins punctate ; hdo hmgiusoulo^ 
suboblongo, basi truncate, a|^ transvorsim oonstrieto, et ubique 
(sed prffisertim versus latera) dense grosseque pnnotato ; dytris 
plus minus dneieo-indutii, pzt^funde varioloso-suloatis* Intexstatiis 
antiee nitidis calvis ao nniseriatiin pniictulatis ; pygidio (pre« 
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funde punctate), femoribua Torsus apioem, tibiia, tarsisque phis 

minus cinereo indutis. 

Long, oorp, lin. 5-*6. 

Calandra stiiatay Petit, in lift. 

— , in Dej. Oat. (edit. 3) 329 (1837). 

Sphenophorus $truUmy Fahreeiw, in Schonh. Cure. viii. 251 (1845). 

Hah. in Brasilia, Mfidera, India orientali, ot (nisi fallor) Ja- 
ponia et Tasmania ; truncos Mma? destruens. 

The lai’va of this weevil is a thick fleshy grub, ovate or 
fusiform in outline, without legs, and of a dirty white, though 
with an obscure darker line (obsolete in parts) down the dorsal 
region. Its head is shining, of a pale reddish brown, and 
studde/d with a few erect hairs ; and there are also a few erect 
hairs towards the anal extremity. 

Teigumouth, Sept. 17, 1877. 


XLIV» — Remarks on Prof. E. Haeckers Observations on 
Wyvillethomsonia Wallichii and Squamulina scopula. By 
H. J. Cabter, F.R.S. &C, 

I HAVE Just received the first number of the Menaische Zeit- 
schrift nir Naturwiasenschaft,’ published on the 20th March 
last ; and in this I find that Prof. E. Haeckel has identified 
his Haliphysema echinoides (p. 16, Taf. ii. f. 127) with Dr, 
Perceval Wright’s Wyvtllethomsonia Wallichii (Quart, Joum. 
Micr. Sch 1870, voL x. p. 7, pi. ii.) ; also that he has iden- 
tified his Oastrophysema accmula (p. 24) with my Squamulina 
scopula (‘Annals,’ 1870, voL v. p, 309, pL iv. figs. 1~3). 

Now, as I had alreadj^ identified Wyvillethomsonia WaU 
iichii^^Dorvillia aaariotjvrmisj Kent, « agarid'^ 

Jhrmisj Sir Wyville Thomson, with one of the sponges 
dredged up on board H.M.S. ‘Poi-cupine’ in the Atlantic 
Ocean (‘Annals,’ 1876, vol. xviii. p. 471), unmistakably, 
and have stated with respect to its plentifulness (p. 405) that 
there is hardly a specimen [of Tethya ctnniumj among the 
spongy dredged up by the ‘ Porcupine ’ which has not one or 
more in various degrees of development adhering to it (the 
same might le said, almost, of Tisiphonia agaricijbrmis)^'* 
-^1 must protest against this iterance ! 

Further, as reg^s Squamulina sc^la^ I have found the 
original specimen, called by the late Dr. Bowerbank Jffe^y^ 
Tumanowicziif^^ and given to him by Mr. Toma* 
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now'icz, among the former^a collections now in tlie possession 
of the British Museum ; and the two are identical ; so that 
here, again, I must protest*’ against Prof. Haeckel’s unjusti- 
fiable contradiction ! 

In October 1870 Annals,’ vol. vi. p. 846) I published a 
Note on the Branched Variety of Bquamnlina acopula^' 
wherein it is stated that I was in a position to afforci posi- 
tive evidence, from niy own observation,'’ of the foraminiferal 
nature of SquamuUna scapula and its variety ramuhsa. This 
positive evidence ” was deduced from the pseudopodous 
extension of the sarcode being exactly like that represented 
hy Max Schultzo in his memorable illustrations iteber den 
Orgariismus dcr Polythalamien,’ Foraminiferen,” Taf. 2-4, 
1854), in addition to what I had before published respecting 
the test &c. of SquamuHna scopula. 

Again, in my paper on the “ Polytremata** Ann.’ March 
1876, vol. xvii. p. 202), just a year before the number of the 
^ Jenaische Zeitschrift ’ to which I have alluded was pub- 
lished !) is the following passage ; — 

The internal sarcooic contents [of Squamulma scapula] 
and the peculiar form presented by the extended pseudopodia 
during active life being identical with that of a forammiterous 
animal.” Now Haeckel regards it as a ‘polyp’ whicli he 
names ‘ Qastrophysema' It is useless to criticize such vacil- 
dation. 

The “peculiar form presented by the extended pseudopodia” 
was that to wliich I have alluded ; and this is so totally dif- 
.ferent from the tentacles of a polyp, while it is so preemi- 
.nently characteristic of the Foraminifera, that the merest tyro 
in such matters ought to be able to distinguish between the 
two— so much so, indeed, that wtn’e the characteristic form 
of the test absent, that of the pseudopodia when extended in 
active life is almost sufficient to indicate the kind of animal. 

With Prof. Haeckel all this goes for nothing, apparently, 
as in a footnote to p. 6, 1 am held up to derision in tlie fol- 
lowing terms: — “ Wic ausserordentlich willktilirUch, unlogisch 
und kritiklos Carter in seinen Arbedten verfkhrt, habe ich 
schon in meiner Monographic der Kalkschwtome^zeigt/’-*- 
having previously noticed that my Diffiugia bipes^ which I 
have described in the same paper with Squamulina scapula 
(pi. V. figs. 7-9), is a Cyphomria^ not from the form or the 
pseudop^ia, but from the structure of the test, thus placing 
the structure of the latter before the form of the living animal, 
which, in Diffiuyia hipea^ is as oharaeferistio of a Dmugia as 
4hat of Cyphodma is allied to Ganmia (see Max .SdhuItae^S 
«oelleat representations; ly. cit Tat 1}, 
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Again, Prof. Haecker» illustrations of his genera Halipkv- 
nema and Oaairopliyaema (op. ciu L a,) appear to me to be 
more fitted for a caravan ” at a fair than for scientific pur- 
poses. And when we come to the latter genus (p. 24, Taf. 
iv.-vi.), with which my Squamulina scopula is identified, we 
find that the cavity of the body does not extend to the discoid 
foot (the paeudopolythalamous nature of which tubulated into 
the body of the erect portion is the most striking feature of its 
foraminiferal nature), but is altogether absent, 

Wliat are we to say of this ? Are W(‘ to infer that it has 
been omitted by mistake, or are we here to apply rny words, 
which Prof. Haeckel (at p. 6) has also held up to derision, 
viz, : — “ Mental operations are seldom so correct as visual 
ones ” ? — words which I applied to one who had mistaken the 
polyps on the cord of Uyatonema SieboUUi for the oscula ’’ 
of this sponge; or are we to say, as a German naturalist WTOte 
to me in a similar case, One knows not ob man dariiber 
lachen oder sich argern solP’) whether one ought to laugh or 
to be angry.** 

Such a course may suit Prof. Haeckel for his Gastraea- 
Theorie^'* but not those who want to possess an accurate know- 
ledge of species, which, 1 presume^ would be the test of a can- 
didate*8 knowledge under examination, before that of the 
Gastraea-theory! 

It mavdo very well for Prof. Haeckel to puff off his Gastraea- 
Theori^^ at another's expense, with a nourish of trumpets ” 
and huge caravan-like diagrams (not a bit less frequent in this 
country than in Germany) ; but it does not make roe the less 
regret that any part of the ^ Challenger * collections should 
have ever been placed in his hands for description and illus- 
tration. 


XLV. — Dmsripitcna of Cmfhn Lepidoptera. 

By F, Moore, i\Z.S. 

Rhopalocera. 

Fam. VymphalidflB. 

durupta. 

Fmnah, Upperside black : fore wing with whitish discoidal 
atmk and triangular terminal spot ; three spots from middle 
itiargm and a fourth smaller spot beyond trian- 
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gular diacoidal spot ; between this series and a submarginal 
series of somewhat conical spots is a discal series of indistinct 
pale dusky oblique spots ; a linear marginal row of narrow in* 
distinct dusky streaks : hind wing with a discal white macu* 
lated band, a quadrate spot on abdominal margin near the 
base, and two narrow parallel spots and streak on anterior 
margin ; a linear row of marginal white streaks. Underside 
dull ferruginous, with black-bordered white markings as above, 
and black confluent spots across disk of both wings. 

Exp. inches. 

Hoi), Ceylon. In coll. F. M. Mackwood. 

Fam. Lyc8Bnid». 

LarnpldeH lithanjyruu 

Male. IJpperside greyish silvery-blue, with very narrow 
marginal black border : bind wing with two tidangular spots 
from anal angle. Cilia white, with dusky marginal inner line. 
Underside white : fore wing with broad greyish brown spot at 
end of the cell, a transverse discal maculated band with a con* 
tiguous spot at upper end, a narrower submarginal band, and 
very indistinct marginal lunules : hind wing with two promi- 
nent black costal spots, two greyish brown subbasal spots, a 
broad spot at end of the cell, a curved discal macular band, a 

S ‘nal series of lunular spots enclosed by a broad dentate 
^ the penultimate spot oeing black and bordered above 
with ochreous, 

Exp. inch. 

Hah. Ceylon. In coll. F. M. Mackwood and F. Moore. 
Allied to L. kandarpa^ Horsf. (also from Ceylon), but of an 
entirely different colour above and beneath^ and the markings 
of underside all much broader. Also allied to X. plaAwa^ 
H.-S., from Australia. 


Lampides viola* 

Male. Upperside dark violet-blue ^ both wings with narrow 
black marginal line. Cilia whitish at the edge. Underside 
violet-grey j both wings with six brokeit very pale narrow 
delicate whitish bands, the two inner and outer bands on the 
fore wing short : a small black anal and large subanal spot, 
speckled with blue and ochreous-bordered. Female smalt- 
blue in middle of the fore wing : hind wing with indistinct 
marginal row of pale-bordered black spots* 

Exp. d A, ? 1 inch. 

Hm. Ceylon* In coll* F. M* Mackwood and F* Moore* 



Mr. F. Moore on Ceylon Lepidoptera. 


341 


Lampides cortisoans, 

Male, Upperside brilliant glistening cobalt-blue: fore wing 
with very narrow black speckle-bordered marginal band; 
hind wing with narrow black marginal line and speckled black 
spots. Cilia black, with whitish outer edge on fore wing and 
inner white line on hind wing. Female greyish blue: fore 
wing with black outer band, which is confined to the ai)ex 
and outer margin : hind wing with blackish anterior border 
and submarginal dentate band enclosing marginal row of black 
spots. Underside pale leaden-grey; fore wing with two 
nan’ow white transverse discal lines, a short upper intermediate 
streak, a short outer line, a double marginal row of white 
dentate marks with blackish intermediate apace, and marginal 
line ; hind wing with several interrupted narrow white trans- 
verse lines, a submarginal prominent double dentate line with 
black intermediate space, and marginal line ; a large subanal 
ochreous-bordered black spot. 

Exp. lA inch, 

Ilah, Ceylon. In coll. F. M. Mackwood and F. Moore. 

Allied to L, pluto^ but of a less flittering colour and witli- 
out the broad black band in the male. 

Lampides prominens, 

Male, Upperside violet-blue, with very narrow indistinct 
brown marginal line. 

Female paler, the basal part brilliant greyish blue : fore 
wing with the costal border and outer margin broadly black ; 
hind wing with the costal border broadly black, and a mar- 
ginal row of black spots enclosed by a lunular line. Under- 
side pale ^eyish brown, crossed oy five prominent dark- 
bordered white, slightly waved bands, an intermediate short 
band at end of the cell, and two marginal blackish-interspaced 
bands, the inner one sinuous: hind wing crosded by six 
broken white bands j two marginal blackish-interspaced sinu- 
ous bands ; a large subanal and small anal black spot, both 
silvery-speckled and ochreous-bordered. Allied to L, hero<&^ 



PolyommaiuB lavendularis^ 

Mah- Upperside dark lavender-blue, with an extremely 
narrow blacK outer marginal border. 

Ann, & Mag, N. Hist. Ser 4. Vol, xx. 
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Female brighter, but paler blue : fore wing with the base of 
the costa and an outer band black : hind wing with black an- 
terior border and marginal row of prominent pale-bordered black 
spots. Cilia white, with inner black border. Underside 
grejish white ; fore win^ with dusky-black streak at end of 
the cell, a discal series ot oblique spots, and marginal row of 
small spots enclosed by a dentated line : hind wing with three 
black subbasal spots, a curved series of seven discal spots, 
and a marginal row of spots enclosed by a dentate line. 

Exp. (J ? 1 i% inch. 

Ilao. Ceylon. In coll. F. M. Mackwood and F. Moore. 

Allied to 1\ pmpay Horsf. ; ditfers from Ceylon specimens 
above in its uniform colour and absence of the broad black 
borders. 


Polyommatiis lanlca, 

Male. Very dark blue. Cilia white, with blackish inner mar- 
ginal border. Underside white : fore wing with a dusky brown 
streak at end of the cell, a submarginal transverse linear row 
of four linear spots, a spot near the costa, and a marginal row 
of dentate spots : hind wing with two equidistant brown spots 
on anterior uorder, a spot within and streak at end of cell, a 
curved discal series of five spots, two lunate marks on abdo- 
minal border, and an outer marginal row of dentate spots. 
Tibias and tarsi with black bands. Near to P. kasmtra. 

Exp. inch. 

Ilak Ceylon. In coll. F. M. Mackwood and F. Moore. 


Folyommaius eingalmaia. 

Feld. Verb. z.-b. Gcb. 1868, p. 282. 

Male. Light blue. Cilia white with blackish inner border. 
Underside white : fore wing with duskj brown streak at end 
of tlie cell, asubmarginal series of five slightly-recurved dentate 
spots, a spot near the costa, and a marginal row of small s]3^ts 
enclosed py an inner row of dentate lunules ; hind wing 
with three subbasal spots, a spot on costa beyond middle, a 
spot within and streak at end of the cell, a curved dirad 
series of five irregular-shaped spots, a curved sti^eak above 
anal angle, and marginal row of small spots enclosed by 
dentate lunules. Tibiee and tarsi black streaked above. Near 
to P. kasmira. 

Exp. inch. 

Em. Ceylon. In coll. F. M. Mackwood and F. Moore» 
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Fam. Heaperida, 

Togiadee minuta, 

Male and female, Upperside dark olive-brown. Cilia of 
hind wing white, of fore wing slightly whitish at posterior 
angle. Underside — fore wing greyish white on middle of 
hind margin : hind wing greyish white, except along exterior 
border; a small blackish spot at end of the cell, and a median 
discal series of spots ; outer margin brown-speckled. Palpi, 
l)ody, and legs beneath grey-white. Legs above brown. 

Jixp. S ? H inch. 

Hah, Ceylon. In coll. F. M. Mackwood and F. Moore. 

Heterocera. 

Fam. ZygaenidaB. 

Phacma thoracica. 

Wings transparent: fore wing with narrow purple-black 
costal and hind border, a broad band at the apex, a triangular 

f )atch on exterior margin, and a broad spot at end of the cell : 
lind wing witli narrow purple-black anterior and outer borders. 
Hoad and thorax above purple-black ; hind part of thorax 
above and entire thorax beneath brilliant red ; abdomen steel- 
blue above, green below. Antenna3 with white tip. Femora 
brown ; tibias and tarsi varied blue and green. 

Exp. 1-^ inch. 

Hah, Ceylon. In coll. F. M, Mackwood and F. Moore. 

Fam. Chalcosidaa. 

Eieruaia cingala, 

Male and female. Fore wing dork olive-green, with a broad 
baaal whitish blue-bordered band, crossed by a blackish-green 
streak a discal recurved series of yellowish spots and a 
larger spot at end of tlie cell : hind wmg with the base and a 
broad outer band black, the veins and marginal border blue ; 
a series of yellow spots birfore the a^x, which are indistinct 
in the male : middle band yellow. Thorax blue-black, lower 
part of aboomen yellow, tip black. Underside as above, 
veins blue-lined, 
ikp. (J 2, ? inches. 

Jfoa. Ceylon. In coll. F. M. Mackwood and F. Moore. 
Mmt nearly allied to E. (Edea from China. 


24 » 
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Fam. Kyotemeridtt. 

Donderay n. g. 

Fore wing elongate, narrow, costa arched, apex somewhat 
acute, exterior margin very oblique : hind wing long and 
narrow, extending beyond angle oi fore wing, apex very con- 
vex, abdominal margin short. Body moderate. Antennas 
long, slender, bipectinated. Palpi slender, porrect, naked. 
Legs long, slender, naked, middle and hind tibias spurred. 
Venation similar to that of Nyctemera lacticinia, 

Dondera olba, 

FemaU. Ui)per8ide pure white throughout both wings. 
Head, thorax, and palpi with black spots. Abdomen and b(>dy 
beneath pale ochreous, with broad, dorsal, black segmental 
bauds and lateral spots. Underside uniform greyish brown, 
the cilia being white. 

Exp. 2 inches. 

Ucu). Ceylon. In coll. F. M. Mackwood. 

Fam. Arctiidn. 

Creatonotua continuatua. 

Male and female. Upperside — fore wing ochreous, with an 
unbroken black streak extending from base below the cell to 
near the apex, a black streak within the cell and between all 
the upper veins, and a shorter streak from posterior angle : 
hind wing in male fuliginous, with darker maculated border, 
in female pale ochreous, with suffused blackish discal streaks, 
cell-spot, and darker black marginal spots ; a broad black 
streak along thorax and short dorsal bands. Body ochreous 
above, brownish black beneath. Legs brownish black ; fore 
and middle femora above ochreous. Underside of wings as 
above. 

Exp. If inch. « 

Hao. Ceylon. In coll. P. M. Mackwood and F. Moore. 

Fam. Uporlto. 

Artaxa citrtna. 

Male and female. Pale yellow ; fore wing in male brighter 
yellow, and with a short oblique series of blackish-iapeckled 
spots from the middle of hind margin to beneath end of the 
cell. Abdomen bright yellow, tuft paler. 
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Female, Uniform pale yellow, without markings. Under- 
side — costal border bright yellow. 

Exp. c? ? H inch. 

Hah. Ceylon. In coll. F. M. Mack wood and F. Moore. 

Artaxa cervina. 

Male, Fore wing brownish oclireous, with two transverse 
median pale yellowish slightly wavy lines : hind wing pale 
brownish fawn-colour. Body brownish ochreous. Underside 
dark brownish faw;i-colour, outer borders yellowish. Legs 
brownish above. 

Exp. I to I inch. 

Hat). Ceylon. In coll. F. M. Mackwood and F. Moore. 

Most nearly allied to A. varians^ Walker, but is a much 
smaller insect and of different-coloured wings, 

* Chwrotricha decussata. 

Female. Ochreous yellow, palest on bind wing and abdo- 
men: fore wing very sparsely irrorated with prominent black 
scales; two indistinct grey recurved median bands crossing 
each other below the cdl ; a small black spot at end of the 
cell. Underside uniform ochreous-yellow. 

Exp. 1^ inch. 

H(w, Ceylon, In coll. F. M. Mackwood and F. Moore. 

Near to Ch, plana {Artaxa plana^ Walker) ; distinguished 
by its smaller size and by the cross bands on the fore wing. 

Fara. PsjehidsB. 

Chalia, n. g. 

Wings quite transparent, naked; abdominal border fringed 
with fine hairs : fore wing short, broad, arched at the biise, 
rounded at apex and at posterior angle : cell broad, upper part 
longest : subcostal vein five-branched, the branches very sliort, 
first aTO second arising before end of the cell, fourth and fifth 
at equal distances from lower side of third, and terminating 
below the apex ; discocellulars inwardly oblique, lower bent 
inward at half its length ; discoidal veinl^ emitted from angle 
of lower discocellular and anastomosing with subcostal near 

of the cell ; one radial emitted from lower end of upper dis- 
oocelhdar ; median vein four-branched, the two lower branches 
from before end of cell, curved, third at end of cell, fourth 
abort and emi<;ted at half the length of the latter ; suomedian 
vein recurved to two thirds its length, thence straight to pos- 
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Ijerior angle, throwing off an upper branch : hind wing short, 
broad, rounded at apex and anal angle ; cell broad ; subcostal 
vein arched at the base, extending to apex ; upper discocellu- 
lar straight and erect, lower bent inward at its middle, and 
emitting a discoidal vcinlet which extends to base of the cell ; 
median vein threc-branched ; submedian and internal vein 
straight. Body slender, densely pilose, the hairs standing out 
in lateral tufts ; abdomen extending beyond hind wings. 
Antennee deeply bipcctinated. Legs dender. 

Chalia Douhledayi (type). 

OiJtdicm Douhledayij Westwood, P.Z.S. 1854, p. 23/5, pi. 34, f. 4. 
Hak Ceylon. 


Manatha, n. g. 

Wings short, broad, covered with brown scales : fore 
wing trigonal ; costal vein extending to beyond lialf of wing; 
subcostal vein five-branched, first and second branches arising 
from before end of cell, third and fifth at end of the cell, fourth 
from below third at half its length, and terminating at the 
apex ^ cell broad and cleft at its end ; discocellulars long, upper 
bent inward at near its middle, and emitting from its end a 
discoidal v(iin within the cell, which extends towards its base 
and there throws off a lower short branch ; lower discocellular 
very oblique : one radial starting from angle of upper disco- 
cellular ; median vein four-brandied, two lower branches from 
before end of the cell, the upper branch short and arising from 
the third, beyond end of trie cell ; subniedian vein bent up- 
ward near base of the cell, sending forth a lower branch 
from half its length, which branch is also bent hindward, and 
has a second lower parallel branch or internal veinlet, to which 
it is joined at the angle by a short cross branch : hind wing 
slightly pointed at the apex, exterior margin rounded : costal 
and subcostal veins running parallel to below apex, ana joined 
together by a short cross oblique branch before endLpf the 
cell ; cell broad, short at its upper and long at its Iowot end j 
upper discocellular bent outward at its middle, from the angle 
of which starts the radial ; lower discocellular long and parallel 
to end of the median ; median vein fonr-branehed, disposed m 
in fore wing ; a straight submedian and two internid v«5ns. 
Thorax rather broad, clothed with closely adpressed hairs. 
Abdomen attenuated, extending beyond hind wmg. Antennm 
short, bipcctinated. Tibiee clothed with long hair, tarsi nearly 
naked. 

Type Manatha dWtpee, 
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Manaiha albipes, 

Male. Wings brown ; bodj fuliginous brown. Antennae 
'and legs darker brown ; tarsi pure white. 

Exp. A inch. 

Hah. Ceylon. In coll. P. M. Mackwood. 

Habitaculum fusiform, small, silky, slightly covered with 
pieces of thin bark or lichen, the specimen under examination 
having the heads of six (or more) young [? parasitic] larvm pro- 
truding from th(‘ upper cml — one (the largest) from an extended 
sac in the middle, the others from separate sac-like openings 
below and around the upper one ; from the lower end of this 
same example protrudc/S the empty pupa-case from which the 
male insect had escaped. 

Fam. Lasiocampidn. 

Tayora murina. 

Male. Upperside greyish fawn-colour : fore wing crossed 
by a darker upper broad, subbasal, curved, zigzag-bordered 
band, several Jiscal narrow lunular lines, and a contiguous 
straight double outer line ; the outer border of wing broadly 
greyish and dotted on the veins : hind wing crossed by a very 
indistinct darker discal lunular line and straight outer band. 
Underside brown, with indistinct lunular discal lines, outer 
straight nan*ow band, and submarginal dots. 

Exp. 3 inches. 

iSoi, Ceylon, In coll, F. M. Mackwood. 


Leheda variegata. 

Male. Upperside dark dull ferruginous brown. Cilia grey : 
fore wing with a broad basal and discal ochreous band, the 
former with zigzag border and variegated with brown wavy 
markings, a large oval upper patch, and a small pure white 
spot, She discal band with lunular brown inner border and 
zigzag black-spotted outer border, the interior being traversed 
by ferruginous lunular lines ; miadle of the wing and posterior 
angl^ suffused with grey. Thorax and front of head grey. 
Pdpi, pectus, and legs Wackish ferruffinous. Anal tuft blact- 
ish* Underside darker ferruginous brown ; both wings with 
two indistinct dusky oblique bands, 

Exp. 3| inches. 

jffiin. Ceylon. In coll F. M. Mackwood. 
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Fam, Idmacodite. 

Thosta eervina* 

# 

MaU. Upperside greeuiah fawn-colour : fore wing with 
a transverse discal narrow sHghtljr curved dark brown band ; 
a black spot at end of the celi Underside uniform brown ; a 
white spot at base of antennae and on fore tibiae. 

Exp. If inch. 

HcU>, Ceylon. In coll. F. M. Mackwood. 

Beltppa ferruginea* 

MaU and female, Ferruginoiis. Cilia purplish cinereous : 
fore wing washed with chalybeous scales at the base, disk, 
and the apex ; crossed by a subbasal darker sinuous band, a 
block-speckled spot at lower end of cell, and a large white- 
speckled black spot at apex of wing : hind wing paler ferru- 
gmous, with a small black-speckled spot at apex, and a shoit 
streak at anal angle. Abdomen witli a slight dorsal black 
se^ental fringe. Underside paler than above, the black 
apical spot on fore wing prominent, those on liinu wing less 
so. Tibise with a terminal black streak. 

Exp. S If, ? Ik inch. 

Hah, Ceylon. In coll. F. M. Mackwood and F. Moore. 


Fam. Costidjs. 


Zenzera nigra* 

FemaU, Black; both wings and thorax numerously speckled 
with white. Wings narrow, acute at the apex. Body long 
and slender. 

Exp. ^ inch. 

Hoi>, Cfeylon. In coll. F. M. Mackwood. 


XLVI . — On a Collection of Lepidoptera obtained by the JSev. 
S* J, Whitmee from Ltfu {Loyalty Oroup)* with 
scriptione of the new Spedee, By Am’HUR G. BUTWaU, 
F.L.B., F.2.S., &c. 

The present collection is interesting, not only as containing 
several beautiful novelties and examples of one or two of the 
rarer species of the Pacific Ocean, but from the close affinity 
of the butterflies to those of New Caledonia— -many of the 
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species^ indeed, being identical. Of course, this is just what 
one might have expected ; but still it is very satisfactory to 
know the truth, since it proves the local constancy of the 
species. 

Rhopalocera. 

Family Nymphalid®. 

DanainjEj Bates. 

Danais, Latreille. 

1. Danaia pumilaj Boisduval (No, 12). 

Previously received from New Caledonia and Mard. 

2. Danais affinis^ Fabricius. 

Quite common. 

3. Danais archippm^ Fabricius (No. 24). 

Said to be rare in Lifu, but common in Samoa. 

Eupjlcea, Fabricius. 

4. Euplcea torvina^ Butler (No. 7). 

Previously known from Aneiteum. 

5. Euphxa WAitmeif n. sp. (No. 4). 

Allied to E. Eschscholtziij but olivaceous brown, fading 
away externally into a broad greyish border : primaries with 
a small white spot near the costa iust beyond tlie end of the 
cell, three still smaller, placed obliquely near the apex, and 
two of about the same size on the median interspaces ; secon- 
daries with a discal row of small spots and a submarginal row 
of smaller spots in couples : body black-brown, head spotted 
with white. Wings below even paler than above: primaries 
with a small r-shaped spot in the cell, and two or three smaller 
spots bevond it, all lilacinc white ; remaining spots as above, 
traces of three or four white submarginal points near external 
angle : secondaries with a spot in the cell, four decreasing 
spots above it and two below it, all lilacine white ; remaining 
spots as above: body below black, pectus white-spotti. 
Sapitiae of wings 2 inches 7 lines. 
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Beadilj distinguished from all its allies by its pale eoloiir*^ 
ing and the punctiforra character of all the Ttrhite apots of 
primaries. It seems to be a common and perfectly constant 
species. 


SATTMlNMy Bates. 

Melanitis, Fabricius. 

6. Melanitis Solancfra^ Fabricius. 

Common, and exhibiting three marked variations of pattern 
in the coloration of the under surface. 

Nymj^kaljnMj Bates. 

CiiARAXES, Ochsciihelnicr. 

7. Charaxea clitarchus, Hewitson. 

Previously known from New Caledonia and Hard. The 

C resent is the only really fairly perfect example that has yet 
een seen. 


JiTNONiA, Htibner. 

8. Juuonia vilUda^ Fabricius. 

Common. 


Diaoema, Fabricius. 

9. Diadema nerina^ Fabricius. 

In addition to the typical form there are two female varie- 
ties-— one in which the orange internal patch of primaries is 
replaced by a small pale brownish spot, and the pole submar- 
ginal spots have almost died out, the other a modification of 
the normal variety Cramer, tending to approach 

/>. palhacens ; of the mtter i only found one example, whioi^ 
may therefore possibly be a cross between JD. nerina and D. 
palhscens^ 


10. Diadma pallescena, Butler. 

Evidently rare in Lifu, its head quarters seem to be Fiji. 

11. Diadema octoevda $ , Butler. 

Two examples of what appeared to be this insect : but t 
saw them witn the wings closed ; so that they may be refers 
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aUe to the next species. It has preriously come i&am Vatd 
and Totoya. 


12. Dtadmm ehina^ n, «p. (No. 9). 

Allied to />. octocuhy but readily and constantly distin- 
guished by the following characters. Primaries shorter, 
tlic orange or tawny belt beyond the cell considerably darker 
and narrower and with straight margins joining a submarginal 
streak of the same colour, which ta])ers from the internal 
margin, almost to the upper discoidal vein, and encloses a 
small black ocellus near external angle : secondaries with 
the broad discal tawny area much deoptT in colour, uniform in 
both sexes, but crossed by similar black ocelli ; outer border 
much narrower and inters(‘cted by a tawny line. Primaries 
below differing principally in the width and straightness of 
the oblique tawny band ; secondaries with the outer border 
more regular and usually clouded with brown to just beyond 
the ocelli. Expanse of wings (J 2 inches 10 lines, ? .‘J inches 
3 lines. 

I have examined four or five examples of this species. 

13. Dtadema lifuana^ n. sp. (No. 9). 

Allied to the two preceding species, but smaller, darker, and 
with differently omanientecl primaries. 

cJ . Above dark chocolate-brown ; a tapering submarginal 
streak of dull deep tawny, enclosing a large black spot near 
external angle ; secondaries with a broad, regular, deoj), 
tawny discal belt, crossed by black veins and traversed by a 
aeries of eigJit ratlier small black spots ; outer border choco- 
late-brown, bounded within by a well-marked black edge : 
body dark chocolate-browm. Wings below chocolatc-brown, 
becoming paler towards the outer margin; a rather tlu'ck 
undulated submarginal line and a narrower marginal line, 
both black : primaries with the subcostal area black in the 
cell end crossed by two greyish white spots ; a pale brown 
diffused streak across the end of the ceil, and beyond it a 
Bubcuiteiform pale testaceous patch, its broadest part in the 
Costal nervure, diflused externally and fading away as it 
reaches the lower radial nervure ; two subapicflil white spots, 
and six black spots with bluish-white centres crossing the 
disk : secondaries with the disl^ from its centre to the outer 
margin, abruptly testaceous, tinted internally with pink, 
grossed in the middle by a series of eight rounded black sDots 
white pupils and broad pyriform cnooolate zones ; a wnite 
aubanal litura between the submarglnal and marginal lines : 
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body below smoky brown, palpi wliite at the sides and black 
below. Expanse of wings 2 inches 9 lines. 

J . Paler than the male, the primaries with a tapering dull 
ochraceous streak from the costa just beyond the end of the 
cell to near the second median branch, and six white dots, 
from the costal vein to the second median interspace, parallel 
to the outer margin ; an indistinct black amt al>ove tne sub- 
anal one ; the subinarginal streak replaced by an ill-defined 
dusky patch ; the apical area smoky brown, with the outer 
border darker ; secondaries with the broad discal belt bright 
ochreous^ and the outer border uniformly dark chocolate-brown; 
secondaries altogether paler, with the markings more strongly 
defined than in the male; otherwise similar. Expanse of 
wings 2 inches 10 lines. 

This can, I think, scarcely be a variation of the preceding 
species ; the absence of the well-marked oblique belt in the 
male and the restricted and differently formed belt in the 
female are very characteristic ; the borders of the secondaries 
in the two sexes are also very unlike those of D. ehina, 

Cyrbstis, Boisduval. 

14. Cyrestis Whitmei^ n. sp. 

Pure white, ornamented with colours and markings nearly 
as in C* achates^ but intermediate in character between that 
species and C. ntvea : it differs from C. achates as follows ; — 

The blackish lines across the basal area more slender and 
straighter ; the bluish-centred belt across the cell of prima- 
ries less oblique and with its sides parallel, the lines closing 
the cell (one of which represents the lower discocellular) also 
more parallel ; the apical portion of the outer border broader, 
with tne two ocelli upon it less distinctly made out and with 
white pupils; the outer border darker and rather narrower; 
the bluish-centred stripe which crosses the lower part of the 
disk of primaries and the disk of secondaries uniform with the 
white stripe which follows it, so as to do away with the 
impearance of incipient ocelli, which*at once strikes the eye in 
0. achates] the subanal oebreous patch in primaries smaller; 
the secondaries distinctly shorter, the anal angle being less 
produced; the caudal appendage more slender; the streak 
from the apex to the anal angle dark brown, but slightly 
washed with ochraceous below tne third median branch ; only 
a single slender submarginal black line from tlie apex to the 
base of the tail, but from there to the second median t^anoi^ 
two regular thick black stripes. Expanse of wings 2 inches 
1 line. 
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Thb is a well-marked sp^ies, of the size and with the 
aspect of C- nivea^ but in its ornamentation more neavly 
agreeing with C, achates, 

Atella, Doubleday. 

16, Atella egiatina^ Quoy and Gaimard (No. 10). 

This species appears to be extremely common at Lifu ; it 
occurs also at Mard. I was at first disposed to regard it as a 
variety of A, Boioilenia (see P. Z, S. 1875, p. 614). 


AcRmNjEy Bates. 

Acuasa, Fabricius. 

16. Acrijca andromachay Fabricius. 

As pointed out by Ilerr Schmeltz, 1 was correct in my 
original notice of this species as an inhabitant of the Islands 
of the South Pacific ; it does not, however, appear to be 
common. 


Family Irycinidie. 

LisYTMMiyjBy Bates.^ 

Libythea, Fabricius, 

17. Lihythea quadrinotata^ n. sp. 

Primaries dark brown, shining and tinted with ochraceous 
towards the base, with a diflfused ochraceous patch on the 
inner margin : a spot in the end of the cell, and a large patch 
{crossed by the second median branch) on the disk, pinky 
white, edged with ochraceous; a bifid subcostal white spot 
beyond the cell, and a subsinuate bifid discal spot towards the 
apex, white : secondaries with the basal area sordid subochra- 
ceous ; external area dark brown ; a broad fascia^ very wide 
on the abdominal margin, and gradually narrowing to near 
the apex, and a subapical spot above it» extremity, ochreous : 
body above brownish olivaceous. Primaries below grey, the 
cdl odiraceous; the four spots os above, but all white, the discal 
area enclosed by them dark brown: secondaries lilacine greyish, 
speckled with rod-brown and crossed, near the base of the 

^ Mit. Seuddsr proposes to regard this as an abnormal group of the 
but I cannot agree with him in thk 
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median branches, by a paler belt : body below sordid whitish. 
Expanse of wings 2 inclies 3 lines. 

very distinct species, not nearly allied to any other yet 
deficribed. 


Family Lycnnida. 

Lampides, Httbner. 

18. Lampides caUdonica^ Felder. 

Closely allied to L. platinaa^ but smaller. 

19. Lampides fiorinda^ n. sp. (No. 10). 

^ . Wings above ultramarine blue : primaries with a narrow 
dark brown outer border ; fringe white externally : secon- 
daries with the costal area brown, the outer border macular, 
naiTowly dark brown, the spot above the tail black, sur- 
mounted by a narrow orange lunule; fringe white, spotted 
with brown ^ body alK)ve grey. Wings below chalky white, 
with a marginal blackish line ; a submarginal series of small 
dots mostly brown, surmounted by a lunulated slender brown 
line ; an irregular chain-like series of brown-bordered sordid 
spots (the series of secondaries angulated) across the disk ; 
tlie cells closed by a double brown litura ; primaries with a 
double line across the cell, and a brown-edged spot beyond the 
centre of the costa : secondaries with a slightly angular series 
of brown-edged spots from the costa across the cell ; one or 
two brown lines on the abdominal margin ; a black sj^ot sur- 
mounted with orange above the tail, and a smaller one nqar 
anal angle ; all the brown-edged spots on the under surface 
with snow-white borders : bo(^ below snow-white. Expanse 
of wings 1 inch 1 line. 

A very distinct species. 


Family Fapilionida* 

PiXMTifJSf Swainson. 

Elodina, Felder. 

20. Elodina pseudanopsy n. sp. (No. 13). 

Wings above smoky brown: primaries darker than the 
secondaries; an oblique pale sulphur-yellow patch crossing 
the end of the cell, and divided at ita infeor extremity (whion 
is rounded) by the second median branch, its anterior margin 
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ainuatcd ; fringe testaceous : secondaries with a large semi'* 
circular salphur-yellow patch, dentated externally, from the 
subcostal nervurti, across the end of the cell, to the second 
median branch ; fringe white, tinted with testaceous towards 
anal angle : head white, with red eyes ; antenusB black and 
white above, tawny below ; thorax olivaceous, abdomen brown. 
Primaries below sulphur-yellow j the disk crossed by a broad 
C-shaped black belt ; a{)ex, apical costa, and outer margin 
silvery white, inner margin broadly grey : secondaries silvery 
white ; the disk crossed l>y two or three red-brown spots ; a 
similar discocellular spot : body below white, tibiae and tarsi 
sulphur-yellow, tarsal claws blackish. Expanse of wings 
1 inch 5 lines. 

Not unlike the females of some species of Auops and //ofo- 
chila* 


Teuias, Rwainson. 

21. l^erias sulphuratOj Butler. 

Occurs also at 

22. Terias sinapina^ n. sp. (No. 1). 

Wings above bright sulphur-yellow: primaries with the 
costal margin narrovdy black ; a rather broad external border, 
irregularly notched internally towards apex, bisinuated (to 
the depth of rather more than a millimetre) between the median 
branches : secondaries with black dots at the end of the veins, 
connected towards the apex by marginal black scales : body 
above olivaceous. Wings below bright sulphur-yellow, all tlio 
veins terminating in black dots ; primaries with a few brown 
scales in the cell, and a few more forming an imperfect annu- 
lus on the upper discocellular ; secondaries with an irregular 
double discocellular brown line surrounded by an annular 
scries of spots formed of little groups of brown scales; body 
below yelmw. Emanse of wings 1 inch 7 lines. 

Somewhat like T. Desjardinsii of Africa. 


23. TericLS Ufuana^ n. sp. 

Allied to the preceding species, but smaller, with the outer 
border of primaries rather narrower and much less distinctlv 
bisinuated, also with the markings of the imder surface much 
more strongly defined. Expanse of wings 1 inch 6 lines. 

Hot like any other species known to me. 
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Catopsilia, Hubner. 

24. Catopsilia ktctea^ Butler. 

Previously known from Erromanga, the Solomon group, 
and Australia. 


Appias, Hiibner. 

25. Appias ega^ Boiflduval. 
A common Australian species. 


Belenois, Httbner. 

26. Belenois terranea^ n. sp. 

. Wings above creamy white, the base grey : primaries 
with the costa grey towards the base, but becoming black at 
the end of the costal vein ; apical area black, slightly excised 
internally between the subcostal branches, deeply excavated 
between the lower radial and third median, and between the 
first and second median branches, crossed by five externally 
acuminate creamy white spots: body grey, with the head 
and prothorax red-brown. Primaries below creamy white, 
becoming chalky towards the inner border ; apical area sordid 
sandy brown, sinuated internally and tapering to the first 
median branch ; the costa earthy brown, emitting, beyond the 
cell, a transverse projection, below which are three semi-con- 
nected black spots on the disk : secondaries pale earthy brown, 
with a discal aeries of five darker spots ; atnlominal and anal 
margins yellow : body white, clothed with reddish testaceous 
hairs. Expanse of wings 2 inches 4 lines. 

Allied to i?. periclea^ 

27. Belenda peristhene^ Boisduval. 

Previously known from New Caledonia, Erromanga, Anei- 
teum, and New Ireland. 


Papilioninje, Swainson. 

28. Paptlio gehn^ Boisduval. 

Originally described from New-Caledonian examples* 

29. PapHio ahstnmsf Butler. 

The type was from MarA 
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. 30. PapiUo Montrotizierij Boisduval. 

The type was from New Caledonia. 

Family HesperiidsB. 

IIkspekia, Fabricius. 

31. IPsperta atrox^ n. sp. 

Wings above shining t*]iocolate- brown ; primaries tinted 
with testa(:(‘A)us towards the base, witli ibur sordid whitish 
hyaline spots (arranged like* ey('s, nose, and mouth) across 
the centre of ilje wing ; secondaries, wifli tin* excerption of the 
costal and external borders and the veins, testiiC-eous ; head 
and thorax olivaceous, the crest and upper surface of palpi 
blackish; abdomen black, banded witli testaceous: wings 
below chocolate-brown ; primaries with hyaline spots as above, 
the lowermost spot extended to the internal margin ; secon- 
daries with the external area slightly paler than the rest of 
the wing; a large blackish anal patch, surmountetl by a 
whitish spot ; legs and antermse below reddish. Expanse of 
wings 2 inches. 


Heterooera. 

Family SphingidsB. 

SpuinqinjEj Butler. 

Protoparce, Burmeister. 

82. Pivtoparce distans^ Butler. 

A common species in New Zealand. 

Family Catephidse. 

CocYax)DES, Gu6n^e. 

33. Gocyiodes modesta^ Gu^nde. 

The blue spots in secondaries are of a rather purer colour 
t^n in the Javan type ; but otherwise there seems to be no 
difference. 

Family OphidaridsB. 

Ophideres, Boisduval. 

34. Ophideres dioacorea^ Fabricius. 

Doubtless a modification of O.fdlonioa. 

Ann. dk Mag. N. Hist. Ser. 4. Vol xx. 


26 
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Familj Ommatophoridse. 

SrKiKEDONJA, Ilubner. 

35. Speiredonia nimplex^ n. Rp. 

Wings above olive-brown, shot with lilacine towards the 
external margin, with tlie outer border broadly paler, limited 
internally by a pale-edged, dusky, irregular, diseal band 
diffused on its inner margin j a dark brown submarginal lunu- 
lated line, and a scxiond similar marginal line : primaries with 
tlic basal two thirds of tlie costal area w'hity brown, regularly 
banded with broad dull blackish transverse patches ; a double 
irregular streak crossing the end of the cell and separating into 
two diverging double blackish lines b(dow the median vein ; 
a large 3-8haped black -edged marking beyond the cell, its 
lower half cnedosing a purplish spot streaked with blue and 
spotted with white, so as to form an incipient ocellus : secon- 
daries crossed in the middle by a zigzag blackish line, bordered 
on each side by a pale brown line : body greyish brown, with 
the segmentations of the abdomen paler, the head and tegules 
clouded with testaceous. Wings below shining brown, crossed 
in the centre by a dusky narrow band interrupted in the secon- 
daries by two blackish spots ; primaries woolly towards the 
base, a whitish spot near external angle ; secondaries crossed 
near the base by a second indistinct dusky band ; a submar- 
ginal series of whitish spots ; fringe grey : body below grey, 
the coxae of legs whitish. Expanse of wings 2 inches 6 fines. 

This species in the comparative simplicity of its markings 
resembles the genus Dasypodia* 

Family Boarmiito. 

Boarmia, Treitschke. 

36. Boarmia Uchenina^ n. sp. 

Wings above grey mottled with brown ; the disk reddish, 
the outer border white 8j>eckled with block and crossed by 
yellowish veins; cells closed by brown-edged white lunate 
spots ; two central transverse aentate black fines — those of 
the primaries wide apart, with a dusky line between them con- 
necting the lunate spot with the costal and inner margins j a 
multisinuate white line, bordered on each side with dark grey, 
separating the discal and external areas; a marginal senes of 
black spots between the veins : fringe white, speckled with 
brown: body whitish, tlie abdomen narrowly Danded with 
brown. Wings below white, with a large rounded black spot 
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at the end of each cell ; an elbowed diacal line across each 
wing ; primaries with the external area broadly blackish, in- 
terrupted at apex and on the second median interspace by 
white quadrate snots ; fringe vvliitc : secondaries with crenat(5 
white outer border, indicated by an internal blackish discal 
streak ; black marginal dots less distinct than above ; body 
below white. Expanse of wings 1 inch 8 lines. 

A well-defined species. 


bllVLloniUPHlCAL NOTldK. 

Researches on the Fossif Hemains of the Extinct Mammnh of Amtra-- 
lia ; with a Notice of the Extinct Marsupials of Em/land. By 
Richard Owen, C.B., F.R.S. Two vols. 4to. Erxlobou : 
Ijondon, 1877. 

This work may bo rcgardcnl as a nupplementary voluino to the ori- 
ginal edition of Cuvier’s * llecherclies sitr los Ossemons Fosailos ’ (4t.o, 
1821). Ill that work bur ono extinct species had been referred to 
the marsupial order, viz. the famous Didelphys (jypsoruin (vol. iii. 
pi, Ixxi.), and the osteology of the existing species is not described 
as in the case of the placental Mammalia of wliich the fossil evi- 
dences are there so richly illustrated. The author of the present 
work Las accordingly added descriptions and figures of the osteology 
and dentition of tho existing Marsupialia to those of the fossil re- 
mains of the extinct species ; tho cliaraclori sties of the bony struc- 
ture and teeth of the wombats and kangaroos are shown in detail. 
As in the great work of Cuvier, the several inomoirs by which tho 
discoveries and determinationa of tho fossils were first made known 
are reproduced with additional matter and in systematic order. A 
chapter is premised on tho fossil Marsupials of England, with figures 
illustrative of twenty-eight species, referable to fifteen genera. Of 
the extinct Marsupials which have loft their remains in Rhajtio, 
Oolitic, and Purbeek deposits in England, some exemplify or pre- 
figure, in a singular and interesting manner, genera and species of 
Marsupials which have left their remains in tlio comparatively re- 
cant dnfb-deposits and in tho caves of Australia. 

The author, quoting the remark of Cuvier, “ Quant aux genres 
propres k PAustralosio, on n^en avoit jamais dt^couvert parmi lea 
fessiles d*Europe (‘Reoherches but les Ossemens EossUes,* 4to, 1821, 
vol. iii, p. 292), remarks “ it needed to go far below the tertiary 
bo^ to find the mammalian fossils most Allied to those of Australia'^ 
(Prefiu^, p, vi). He then states, “ Tho teeth representing the 
Microlestes find their nearest resemblance in the dispropor- 
Menately small hind molars of ThylezcoUo, The Plagiaulax of the 
J^rheek bods pushes the correspondence to the shape and dispropor- 
tMoately largo size of the incisors and soctorials ; and tho foremost 

25 * 
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large laniariform teeth are reduood to a pair in both the pleiatooeue 
paucidontatc Carnivore of Australia and its smaller British prodooessor 
from the Upper Oolite. The multidentate marsupial Forines from 
near the Lower Oolite {Amphitherinmy AmplnUstn^ e. g.) are repre- 
sented by tlio rare and singular still existing Australian genus Myrtne- 
cohius. The mandible and mandibular dontition of the typodentate 
eamivoro Phascohih^riuniy a British <}xtinct genus of like antiquity, 
tind their characters more nearly repealed in Thyladmis and Sarco- 
philm than in any ex -Australian genera.” The author BubsequenUy 
Bums up the evidences of existing Australian forms of vegetable end 
animal life which recall or repeat chai actors of the extinct fonns 
revealed by fossils from British Meso/.()ic strata. 

The Australian fossils which form the main subject of the present 
work are of the marsupial order, and are refcirred to the two sub- 
orders rolyprofodontiUy or those with lower incisors more than two 
in number, and DiprotodonttUy or those in which the lower incisors 
are limited to two in number. 

The first suborder is represented by species of Sarcophilm and 
ThylacimiSy some larger than the existing sjiecies, others of the 
same size, but from Australian localities Mhere they have ceased to 
exist, the genera being represented by living species now confined to 
Tasmania. An extinct bandicoot {Ferameles tenniro^tris) is also 
referred to the Polyprotodont group. The suborder Diprotodontia 
is divided into two sections, Sarcophacfa and PoejJutga, 

In the first section the remains of Thylamleo are described and 
figured in detail, and the physiological deductions thorcvfrom aro fully 
discussed (pp. 107-184). The Poephnga are distributed, ac(3ording 
to the characters of the limbs, into the tribes Oraviymda, Foseoria^ 
and Saltigrada, The first of these tribes is reprosoutod by the 
genera Diprotodon and Notothenum (pp. 180-287), the spocios of 
which, of the size of the rhinoceros and ox, are all extinct. 

The tribe Fossoria is still represented by the wombat, but for- 
merly included species of the size of a tapir (Phascolonus giga$ 
&o.), with modifications gonerioally distinguishing them from the 
existing JPhaseolomys* 

To the tribe Stdtigrada the author refers seven extinct genera, 
besides representatives of the existing Macropui^ some of which 
exceeded the largest living kangaroos in size. Not fewer than 
eighteen extinct species are characterized, and in part restored, of 
the larger Saltigrades, besides species of the smaller existing genera 
Hypsiprymnus and Bettongia, 

After a survey of the 622 pages and 132 plates recording these 
•Besearches on the Fossil mammals of Australia,' to which the 
author has devoted part ofjiis annual labours since 1886, he might 
well be imrdoncd in indulging “ in the flattering thought that the 
chances were small of future discoveries of new species of large 
extinct marsupial quadrupeds in the Australian continent." But 
he checks himself by the following remark s — ** Warned, however, 
by the rate of progress of the sdeuce of paleontology since the 
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domiso of itB Founder, in 18H2, 1 deem it more probable that a like 
lapse of time after the issue of the present volumes will have been 
attended by suoh rich results to the young and ardent naturalists of 
Australia ris to show that their predewssor at homo had but 
‘skimmed the cream/ and given them the broad outlines of a 
picture of ancient animated naiui*e which their labours will fill in 
and finish.” 

In the descriptions and plates of the present work, devoted not 
only to the cliarack^ristic fossils of the extinct families, genera, and 
species, but also to the dentition and osteology of the still existing 
types, the generations issuing from the colonial schools, colleges, and 
univereitios of Australia, of whom some may be irresistibly led, like 
those of the presmit generation of Anglo-Americans, to investigate 
and interprot the idienomena of an environing nature, will find an 
iiiBtrumont which will tacilitato and accelerate their end('avours to 
rticonstruct the strange forma of mammalian lif(‘ which once travorsod 
the Australian plains and scrubs and have long since passed away 
from that continent. 

In Prof. Owen’s aim to elucidate the palaeontology of the colonies 
of Great Ilritain the present work maintains the character and claim 
on favourable reception of that on the Fossil ileptilia of South 
Africa, noticed in the ‘Annals^ for Juno 1876. 


PHOCEEDINOS OF LEAllNED SOCIETIES. 

110 YAL SOCIETY. 

April 12, 1877. — Or. J. Oalton Hooker, C.B., President, in the 

Chair. 

“ On tho Kapidily of Growth aud Variability of aomo Madre- 
poraria on an Atlantic ('able, witli remarls upon the rate of 
accumulation of Foraminiforal Deposits.” By Prof. P. Mabtin 
Dukoan, F.11.S., Pres. Geol. Soc. 

A telegraph-cable was laid off the north-west of Spain in 3870, 
and a portion of it was wx‘Overed in 1876, in long. 4' W. and 
lat. 44"^ 6' N, The depth from which the recovered portion came 
was from 522 to 550 fathoms ; the ground was conglomoratM?, and 
there was a deposit there of sticky foramiiiiterul mud. Much 
corab'growth had occurred <ui the cable, and when it was fished up 
some living and dead forms, together witi EcMrii, Peckms, and mud, 
came up from off the surrounding sea-floor. 

The growth on the cable consisttHl of numerous individuals of 
Detmophyllum Crista- GalU of different sizes, and of many bush- 
slu^ea coralla of Lophohelia var. <jracilis; there were 

also small masses of Solenosmilia variabilis (nobis), a new 



362 Hojfdi Sodetjf :^ — 

phihelia, and a specimen of Caryophyltia eytimlrwm (Beu»»), 
which were not attached, but which must Imve been fixed close 
by to stones* 

As the date of tho sinking of the cable was known, and as six 
years had elapsed, it was possible to estimate the rapidity of the 
growth of the coral on it, and also to come to some more or less 
satisfactory conclusions regarding the rate of the deposition of the 
foraminiferaJ ooze in that situation. Moreover a glance at the 
numerous specimens showed that Ihey presentc^d variations and 
abnornialities of structure well worthy of examitiation, and which 
might relate to the inadvisability of retaining some of the spe>(ntic 
and generic determinations in the ancient and recent coral fauims. 

The height of the tallest* Dmnophyllum taken from the top 
of Hie cable, to which its base is strongly adherent, is inch. It 
is a fine and well-grown individual, being inch in its calicular 
length, and its hard part weighs ^ oz. There are no indications of 
ooze having covered the base, and tho granulation of the basal 
surface is perfect and free from any evidence of erosion. 

Q'he smallest specimen found on the c^ble has its calicular ed^ 
rather on one side and oblique, and it is of an inch above the 
attached base. It shows no trace of ooze ; the other specimens, 
intermediate in size, usually present an excessively broad base below 
the peduncle, and in some it extends for nearly j inch on all sides. 
It consists of a layer of carbonate of linm, granular above and 
attached below to the outer coating of the cable. 

Siunted bush-8ba|)ed masses of Lophohelui adhered by broad 
bases to the cable, and extended along it for many inches. The 
corallitos composing the masses were crowded together to tho 
height of an inch from the cable, and a few reached upwards 
about j of an iinjh above the rest. Some had grown up obliquely, 
and others had their calices turned downwards, so that their mar- 
gins were not of an inch from the cable. They must have always 
been above the ooze. 

Gemmation appears to have occurred four times in the tallest 
corallites, commencing on the parent when it attained a certain 
size : probably tho parent growth occupied one year ; and there 
W'ere four consecutive yearly buddings. 

From these details it may bo gleaned that the upward and general 
rate of coral -growth at 550 fathoms is rapid in relation to that 
noticed in Europe in the same family in shallower water. In height 
the growth amounts to a minimum of 0*29 inch in the year, and in 
moss it is very considerable. 

The amount of sedimentary deposit, consisting of the of 
Foraminifera, sponge-spicules, and minute particles of siliceous 
minerals, has been inappreciable on tho cable during six years. 
A few Foraminifera in crevices in the bases of a few specimens are 

* The Desmophylla am} Lophohdi^ are eesentiallv oce«wiie daop-i^ eoralei; 
thoj have notae of the exolheoa which diftingawhei the rapidly growing littoral 
reef-building forms. 
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the only signs of its presence. But that there was plenty of sticky 
00550 close by is eviaent ; for some was brought up by the appa- 
ratus, and it had got into parts of the cal ices of some of the living 
corals. Moreover a mass of conglomerate which was brought up, 
and which consisted of water-worn gneiss boulders cemented to- 
gether, had some of the miid entangled in it ; and most of the 
calicos of the dead corals which were brought up at the same time, 
but which were not attached to the cable, contained a small 
quaulity of foraininiferal and siliceous matter. 

It is possible thatihe motion of the tentacles and of the cilia 
of the conils pr(*vontod the accumulation of sedim63rit in their 
neighbourhood ; but the tall pedumdes of some of the Desmo^ 
phylla would place their calices far out of the way of fnatter col- 
lecting on the base. Moreover the part of the cable on which 
the coral grew may have been laid on masses ot stone above the 
level of the deposit. But the facts that tlie calices of the living 
Amplithelia brought up, and which was not growing on the cable, 
contained no deposit, and that the dead Solenosmilia and a short 
Varyophyllia^ neighbours to the form just noticed, had very small 
amounts in their calices, which had Jong been dead, and had been 
worn by Acldya penetrans and some Spongida, are of tliemsolves 
sufficient to disprove a rapid rate of accumulation. The presence 
of some most fragile outgrowths from the l^ophohelian corals which 
supported and partly enclosed the stems of some liydroida contra- 
inaicaie the existence of a cun'ent sufficient to move sticky ooze. 

It may be considered, then, that the de})osit of minute sedi- 
mentary matter and of pelagic Foraminifera is excessively slow in 
its rate of accumulation at 550 fathoms on this j)art of the Atlantic 
floor, and that it is veiy much slower than the contemporaneous 
coral -growth. 

An examination of some of the deep-sea corals of the true 
Globigerina-oors area will afford a corresponding observation ; 
and we may assume that in the White and Bed Chalks of England 
the Modreporaria grew vastly more quickly than the deposit accumu- 
lated which subsequently environed and overwhelmed them. One 
of Lonsdale’s discoveries was that of an A»ap/uA<'^ian-looking mass 
from the Chalk of Gravesend*; its bulk was considerable, and yet 
many of the calices were close to the base, and they were those of 
young buds. Again, in the Bed Chalk the corals are often widely 
open and short and were probably very slow growers. All these 
considerations tend to the impression that the chalk of old, what- 
ever may have been its original nature, accumulated extremely 
slowly. 

The variability of the specimens of Desmophyllum Orista-OalH 
which were found on the cable is very great ; and in some instances 
it is sufficient to permit of a specific distinction being mode accord- 
ing to tlie strict classificatory rules. Doubtless had the specimens 

fKippl. to Brit. Fobs. Corals, Creiaooous, Polasont. Soc. By F. M. Duncan. 
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bc^n separated, and bad they been assumed to have come fron^ 
difFerent localities, new species xiould have been made of them. ^ 

8ov(}ral specimens are very costulate, and there are crests to 
all the larger oostao ; in some there are wart -like growths in those 
situations, and in those forms the calice is sometimes widely open, 
or very compressed, or normally slightly so at its orifice. 

In at least one fourth of the sptvimons the shape of the corallum, 
instead of kung subturbiiuito and compressed alxive the round 
p^licel, is tall and cvlindrical ; and there are no costal ndges of 
any importance. Moreover the size of the calices and septa varies 
in this series. 

Borne specimens, otherwise normal, have very broad basal ex- 
pansions out of all proportion with the height. But the most 
interesting variation is noticed in those specimens which have 
widely open calices and exsert septa ; for, added to these specific 
structures, are costal crests, ridges, processes, and root-like projec- 
tions coming from the bodv, peduncle, and base, liiosc projections 
are either free at their end orais^i attached to some support,' some- 
times the growths are in relation to the costal line, and in others they 
cannot lie maintained to be so, and they are either smooth, granular, 
or like shagreen. There is no epitheca on the coral, and the root- 
like projections are therefore growths of the ectoderm. Borne act 
as supports ; but most have been produced by the irrilation of an 
Annelid, which, after boring out of the cable, came in contact with 
the coral, which endeavoured more or less successfully to cover 
it up. 

Inose processes which are beyond the reai^h of Annelids and 
which act as supports singularly resemble those root-liko growths 
which are of generic or spoci^o importance in many groups of 
Madreporana. 

Flahellnm^ Rhizotmhm^ Rkizophyllum, Omphjma, Soc, are genera 
which possess such root-forming species. But the root-liko processes 
of FlahtUum have a higher physiological interest than those of 
phylltm ; for some tinally separate the base of the coral from its 
attachment by their downward growth-pressure ; nevertheless the 
development of root-processes by the cable-covering Demophylla is 
suggestive and important, although some are morbid growths. 

The cylindroid specimens would most probably be considered 
specifically distinct from the others were they found away from 
them or in strata. They are very suggestive ; tor in palaeontology 
the shape of the corallum, the contour of the calice, and the relative 
size of the septa are often considered to establish species; and such 
genera as Trochocyathus^ Trorhomulia, and Montlivaltia amonat 
Mesozoic corals, and Oyathaphyllia and ZaphreniU amongst the 
llugosa, teem with specific names which are not established m 
better grounds than that of the cylindroid Demophyllum. 

The Lophohelim on the cable Resent fipeat bud variation ; and 
the young and old corallites are of manv different shapes, from the 
turbinate to the tubular. But the most important structural pecuU- 



Mtscellamom, 


36 


arities are of t\^"o kinds : — first, the annelid growth has determined 
outgrowth of the coral which has covered in the worm-tube ; and 
so(‘ond, the establishment of some Hydrozoa on the ectodeunn of 
the coral has sometimes produced the formation of tubes of coral- 
structure which environ tlie stalk of the otTeuder and form a 
useful support to it. 

Finally it may be remarked that all the Madreporaria which 
were brought up with the cable from off tins area have an un- 
usual ornafuentat ion . 

1 have to thank Sir James Andernon for the specimens and 
for the details of the recovery of the cable. 


MISCELLANEOUS. 

Oil some Pohits in the Embnjiilofjij of Annelids, By M. C, Baurois. 

TiiJS investigatioiiH, of wdiich I now give a snmniur}% made 
in the years 187S 7(), and completed during the ])rc8ont year. 

The first fact relates to the discovery of a new type, common at 
lioscoft* during the month of April, which must bo referred to the 
interesting grouj) of tho C astro trieha. Jt posst'sscs the form ^d 
general aspect of the Ichthydinm; but its skin is divided superficially 
into several segments furnished with incomplete ciliary circlets, 
which cause it to resemble the larva of an annelid. Tho digestive 
tube consists of three divisions, of which the first bears a very 
characteristic muscular pharyngetd infiation, which I have also 
met with in a small Hyllidian, Nerilla antennata. The specimens 
were in full reproduction at tho period w hen J collected them ; the 
genital organs form a series of glands, as in the Ilhahdocadi. Tho 
sexes are separate : tho males possess two testers, situated one to 
the right, the other to tho left of the stomach, and which are fi)l- 
lowed by two seminal vesicles which pass to a single penis ; the 
female organs consist of two gi'eat masses, situated at the same part 
as the testes of the male ; and those ovarian masses, like the ti'stes, 
arc separated by a sort of dissepiment which divides tho body of 
the animal into two ports. 

Copulation occurs ; then tho ova are deposited ; and in order to 
study them it is only nocessary to collect thorn at the bottom of tho 
vessel. The segmentation is like that of annelids generally ; a gas- 
trula is formed by epibolism ; then tho internal mass is concentrated 
behmd, while tho anterior part becomes clear and the ventral sur- 
faoe thickens into an embryonic band ; the posterior fatty mass 
will form the stomach, the clear anterior part the oesophagus, and 
the embiyonio bond the muscular layer. The latter, the investi- 
fatioa of which would possess special interest, represents the 
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embrj^onic band of bhe Annelids in a still very nidimontary state. 
The l emainder of the development is rcjduoed to the formation of 
the oculifbrm points, a general elongation, the appearaiioo of cilia, 
&c. 

In the arrangement of the generative organs this species aj>- 
proaohes the I’urbollaria ; the presence of its circlets of cilia and 
that of the embryonic band, on the other hand, approximate it to 
the group of Annelids; and among the latter, NeMn antenmiUi 
appears more particularly to approach it in the arrangement of the 
p}»aryugeal inflation, and also ]>orhaps of the generative^ glands. 
(Jluparide has already described another typo, also allied to the 
Annelids {Hemufasya ayuso), but in its other relations rather ap- 
proaching the llotifera. We see, therefore, that the three groups of 
the Rotifera, Annelids, and Turbcllaria become confounded at the 
base in the common trunk of the Oastrotricha ; and the more parti- 
cular analogies which the ISyllidians posBoss with the latter {Nerilla) 
show that they must be placed at the base of the Annelids. 

The embryogony of the group Syllidea has been retarded by the 
strange nature of the mode of gestation, which has been token by 
certain authors for a gemmation upon the parapodos. 1 have ascer- 
tained in a great number of spooios that there was never any thing 
in it in oomnum with gemmation ; the number of embryos fixed upon 
each [pair of J parapodos always corresponds^ exactly with the 
numl)er of ova developed in each moiamcre ; in ’those species which 
hf^o only one embryo upon each parupodo, wo hoo in like manner 
only two ova in each metamoro. 1 have traced the escape and the 
complete development of these ova. At a certain period of their 
development we see the vitelline membrane become coufounded witli 
the external integument of the embryo ; the latter then a])pear8 to 
be fixed directly upon the parapode ; and it is this that has led to the 
belief in gemmation. The most remarkable fact in the development 
of the ova thus fixed is the oomiAet© absence of any larval form ; 
the relations of the SyUidoa to the Oastrotricha allow us to suppose 
that this absence constitutes the primitive state, and that the state 
of larva (Trochosphero), afterwards so important-, is only derivative. 
One is accustomed to regard the vermiform state of the embryos of 
Annelids (Oligochmta) as constituting a derivative state ; and it is not 
uninteresting to remark that side by side with this derivative vermin 
form state (Oligochesta) there exists a primitive vermiform state 
(Syllidea), by means of which the embryogeny of the Chmtopoi is 
related to that of the Oastrotricha ana the inferior worms. In 
this state the embryonic band (too little known among the Che^to- 
pods, in which I have constantly met with it) always exists, and 
BtiU continues to form the easentid fact of the development ; it only 
begins to be reduced in the Eosooff type. 

To these observations on the lower forms of embryogeny in the 
Annelids, 1 may add a few words cm . the higher forms, some of which 
have been too widely separated from the ordinaiy typo : Miiraria^ 
among others, may very well bo bib^ht back to the general type. 
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Thus 1 have several times found at Saint- Vaast a passage form in 
which the posterior half of the body was reduced by burying itself’ 
in the anterior part, which was margined at the base by the ciliary 
circlet. This hiot (iiiito naturally leads us to regard the Mitraria 
as produced by the nauio ])r()ce88 a little more strongly marked ; the 
second period oi‘ development* in which Motschnikoff has soon the 
BOgmented Ixidy coming to form a more or less considerable hernia 
beyond the anterior parts, which at first covered it completely, 
would then be nolhiug but Iho inverse of the first, and a simple 
return to the noimul form . — Compter Hendus^ July 30, 1877, 
p. 297. 


On a new Oenus of the Famlltf Tiitoniidoe. By M* A. YATSsiknii. 

Among the nurnoroas Oasteropod Mollusoa collected in the Gulf 
of Marseilles, 1 hn\e observed a curious Tritoniid which I do not 
find described anywhere, and winch certainly merits special men- 
tion. This uinmal Was captured on the 2()bh April last, between 
Carry and Cape Mcy can, at a depth of 50 metres, on a muddy laittom, 
nearly at the limit of the coralligciious bottom. 

It 80 much resembled some Ihmlronoti which 1 had received at the 
same time in its external asjx^ct, in its size (7-8 contims.), and in 
its coloration, that 1 at first conloundod it with them. When 1 
perceived my error the animal was too much decomposed to allow a 
sketch of it to be made ; nor could 1 completely examine its external 
characters; the anterior region of the integuments, however, was 
fitill in a pretty good state. But a dissection was sufiicient to bring 
to light the important anatomical peculiarities which determine me 
to establish a new generic group for this mollusk. 

I may be permitted to dedicate this new genus to my teacher, 
Prof. Marion, os a very feeble testimony of the gratitudo I owo him 
for the constant kindness with which he directs mo in my natural- 
history studies. 


Genus Makionia. 

Corpus elongatum, lateribus compressis, altius qiiam latius, pallio 
nuUo. Caput subinferius, obtootum velo parvulo, ramose ; maxiUis 
oorneis* Stomachus cultriformibus dentibus armatus. Tentacula 
duo dorsalia ramusculis tenuibus condonsis supernc oincta. Branchiae 
ramosas, linea unica utrinquo dorsi msertes. Orificia generationia et 
ani ad latos dextrum sita. 

The general coloration of this mollusk was ochre-yellow, with 
numerous vinous spots. Its dendritio branchiae were shorter and 
less divided than those of Dmdronotui, 

The tentoeles, instead of presenting, as in the latter, towards their 
Q^er part a certain number of ridges and lamellae, showed a mass 
of ramifications, very like much-attenuated branchim, pressed doee 
together, and only dlowiug to flojeot the terminal, much lessened 
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portion of the teni aciilar axis. These organs were of a palor tint 
than the dorsal surface^ and bore numerous white points. 

The genital orifices are on the light side of the animal, at the 
level of the tentacles ; the anal aperture is on the sanie side, but 
towards the middle of the body. 

The external dilferencos recognizable between this animal and 
Dendroiwtvs^ therefore, only relate to the arrangement of th(‘ termi- 
nal portion of the tentacles. Tho inti^rnal anatomical characters are 
much more imi>ortant. Tlie genus Marionia is not without relation 
to Scyllcea. 

I'ho buccal bulb is more voluminous than thai of iJendronotaa ; and 
the conieous maxilla} are comparatively longer. 

The tt'sophagus, which is very long, opens into a first dilatation, 
which is the gizzard ; it is in tho interior of this cavity that we find 
nearly forty cultriform teeth, plaoetl side by side, and forming a 
eompiote ring. This character occurs among Niidibranohs only in 
the genus Scyllcpa, A loss dilated, but mucli longer region folh^ws 
the gizzard; it may be regarded as forming the true stomach. The 
int/ostino, which follows it, opens, as already stated, upon the right 
side of the body, near tho middle part. 

We find in the division of the liver into two glands a further 
clmracter wliieh approximates our mollusk to the genus Bcyltcsa. 
I’he more voluminous of the two hepatic glands forms a compact 
mass c()m})letely enveloped by the hermaphroditic gland — a pecu- 
liarity \\ liich docs not occur in DendromUts^ where tho homaphro- 
ditio gland forms a distinct organ resting on the liver, llio second 
hepatic gland, which is much smaller than the other, is completely 
isolated ; it is placed to tho right beneath the gizzard. 

These two excretory organs pour their product, each by a dif- 
ferent orifice, into the masticatory stomach, above the arjnature, and 
immediately below the extremity of the oesophagus. We find this 
arrangement also in the SoyllcscB ; only, in place of two orifices, in 
this typo wo distinguish three, at which the ducts of six or seven 
hepatic glands terminate. 

We should have further to cite numerous differences between the 
genus Marionia and DendronotuSf both in the form of the nervous 
centres, and in the number and arrangement of the annexed oigans 
of the generative apparatus. 

Although imperfect, all these data show that the genus Marimia^ 
notwithstanding a great extenial rosomblance to the Dmdronctif 
differs from those moUusks hf itS internal oimnization. The 
armature of the stomachal region is an importhiit character, esta- 
blishing a relationship with the Soyllasa. We may say that 
Marionia is a Dendronotus with the stomachal armature of 
The discovery of this new type consequently justifies the place 
assigned by Woodward to Dendfomtm in the family Tritonihiifii* — 
aompks Mendus, July 80, 1877, p. 299. 
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XLVIL — On Pteroplax cornuta, //. A, 

By Thomas Atthev, 

[Plates XII &XIIL] 

In the ‘ Annah and Magazine of Natural History/ ser. 4, vol. i. 
1868, appeared Notes on the Kemains of some Re])tile 3 and 
Fishes irom tlie Shales of the Northumbeiland Coal-field,’* by 
my late friend Mr. Albany Hancock and myself. 

In those notes wore desciibed two crania of Pteroplax 
oomutaj the upper surface of the smaller one being figured 
of about two tljirds the natural size (pi. xv. fig. 1) ; sub- 
sequently the matrix having been more carefully removed 
from the surfaces of both crania, two well-defined 8uturo.s on 
each have been brought to light, and are seen to divide the 
bone which had been named postfrontal into three distinct 
parts — namely, the postfrontal proper, the postorbital, and 
squamous. 

In the present communication I propose to describe and 
figure, of the natural size, the upper surface of the smaller 
and tne under surface of the larger cranium, also some ribs 
and vertebra, three bones of an extremity, and some scutes, 
all of which most probably belonged to the same amphibian. 

The crania have undergone immense pressure and are con- 
sequently much flattened. Together with the other bones they 
Ure from the black shale, a stratum vaiying from 3 to 4 inches 
in thickness, overlying the Low Main seam of coal at News- 
ham Oolliery, neat By^h, Northumberland. 

Ann* & mag. if. HUu ^.4. VoUxk, 26 



370 Mr. T. Atthey ow Pteroplax cornuta. 

Upper surface of the smaller cranium (PL XII. of natural 
size and as seen after careful removal of the matrix). — A rib 
is sc<‘n lying along upon the left side of the cranium ; and near 
its distal end a fragment, which may have belonged to it, 
partially overlaps the left occipital region j a third piece, the 
vertebral end ot a rib, lies under the fore part of the skull. 

It is worthy of remark that the premaxillary, nasal, pre- 
frontal, and maxillary bones, which naturally form the ante- 
rior end of the cranium, are absent from all tfie three skulls of 
I^eroplax as yet known. Such a deficiency has never been 
met with in skulls of Loxomma or Anthmcosaurits. The 
skull of I^terojilaar^ as we find it, consists of frontals, parietals, 
so-called supraoccipitals, postfrontals, postorbitals, squamous, 
occipitals, cjuotics, and quadrate bones, all firmly united by 
suture. 

Dimensions . — The skull thus composed measures in length, 
from the median line in front to the posterior ends of tlie 
epiotic honis, 6^ inches, and from the same point to the pos- 
terior margin of the occiput on the median line 5 inches. The 
distance from this last point to the point of the right epiotic 
horn is very nearly 2 inches, and tliat between the points of 
tliose horns 2/^ inches. Breadth of the skull at the occipital 
margin 2^ inches, at tlic broadest part 2y^ inches, between the 
posterior ends of the orbital curves 2| inches, between the 
anterior ends of the same 1 inch, over the anterior bioken 
ends of the frontals rather more than 1 inch. 

'Dhe pitted sculpturing is irregularly di 8 i) 08 ed over the sur- 
face, the pits varying much in form, size, and depth, being on 
the whole smaller and loss deep than those of the crania of 
Loxomma and Anthraoosaurm ) on the parietal bones they 
are polonged into grooves radiating from the centres of ossi- 
fication on each side of the parietal foramen. The pits are 
most strongly marked on the postfrontals and jjostorbitols, 
and are largest and groove-like on the frontals. On these 
bones there is besides a channel or groove at each margin, 
studded with pits, probably a mucus-groove. The pits on the 
frontals are all inclined forwards, and look as if they served to 
lodffe blood-vessels. None of the small punctures which eidst 
at the bottom of the pits in Loxomma are visible in the pits of 
Pteroplax^ any more than in those of Anthrojcosaurus. 

Tm orbits appear to have been large for the size of the 
skull; their internal, concave, osseous margins^ formed of 
the postfrontal and postorbital bones, alone remain to testify 
to this. They are placed where the skull rapidly tapers to 
the elongated frontal region. The rest of their outline was 
probably partly membranous or ligameiltoas and cartilaginous* 
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The prolonged and narrow anterior end of our specimen 
terminates abruptly at a somewhat oblique transversely frac- 
tured surface. 

The frontal hones constitute nearly the whole of this narrow 
part of the skull, which appears slightly deviated from the 
straight line, as if it had received after death a blow on 
the left side of the anterior end, which had started the poste- 
rior end somewhat from its articulation with the parietal 
bones. This part is rather broader at its distal end tlian else- 
where. 

^Phe iTontals are united to each other on the median line ; 
behind and at each side of that line they form a retrc'ati ng 
angle, into which are received the united ends of the parietals; 
external to this tliey articulate witli tlie |)ostfrontals, the pos- 
terior extremity of each frontal b(*ing received into an angle 
formed by the parietals and postfrontal s. 

The parietals occupy the chief part of the middle region of 
the cranium, and arc of a triangular form, the base being pos- 
terior. In the middle of the median suture is the oval parietal 
foramen. It is large, being inch in length and rather 
more than inch in breadth ; it is surrounded by an elon- 
gated oval space, which is somewhat elevated, the bom* here 
being thick and strong ; and outside of this is a depression of 
the same form, gradudly rising outwards to the ordinary level 
of the surface of the akulU At the anterior part of the parie- 
tals the median suture has an irregular course to the left, no 
doubt a mere individual irregularity. On their outer borders 
these bones articulate, from front to back, successively with 
the poBtfrontals, the postorbitals, the squamous, the epiotic, 
and the so-called supraoccipitals which lie behind them. 

The posfrontals are narrow, curvt'd, and elongated, pointed 
in front, where they abut upon the frontals, and broader 
behind, where they meet the postorbitals ; their internal bor- 
ders, irregularly convex, articulate with the frontals and parie- 
tals ; their external borders form the greater part of the con- 
cave and smooth inner margin of the orbits. 

The prefrtmtaU^ which may have formed the anterior part 
of the mner margin of the orbits, and the lachrymals are 
absent. 

The poetorhitaU^ articulating in front with the postfroritals, 
mtemally with the parietals, and posteriorly with the squa- 
mous, are short thick bones which form the posterior part of 
the inner orbital margin, and present an external projection 
which marks the termination of that margin and to which, as 
well as to the similar process on the postfrontal, ligaments 
and other structures forming the outer wall of the orbit were 

56 ^ 
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attached. Beliind these projectiouH the borders of the post- 
orbitals, as tlioy go to join the squamous, are concave. 

T/ie squamoua^ a little larger than the last, arc four-sided : 
the ext(‘rnal side is convex, longer than the others, and the 
iipj>er surface is convex like that of the postorbitals ; these 
bones join in front with the last named, internally with the 
parietals, and behind with the epioties. The surface-pitting 
IS much less strf>ngly marked on the squamous than on the 
two bones in fiont of them. 

The sn])raternporali>, the jfujah^ and the (inadrato-jagaU arc 
not visible on the upper surface of either ot our specimens. 

The epioties complete the ring of bones around the sides of 
the parietals, and form the posterior external angles of the 
cranium ; these* angles are produced backwards, in a conspi- 
cuous and remarkable manner, into what have been called 
horns, whence Pteroplax has received its specific name cornuta. 
The parts of the skull from which these horns proj(‘ct are thick 
and strong, standing up in a ridge, which from above the base 
of the horn passes forwards and then, cuiwing inwards, is 
merged into the upper suiface of the occiput, its external side 
gradually subsiding to the level of the other bones. 

The epioties are narrow bones wedged in, as it were, be- 
tween the so-called supraoccipitals and the squamous and 
reaching the parietals ; they also form a portion of the occi- 
pital surface, and with it and their horns give attacliment to 
muscles stretching down the nock. 

27/6 so-called supraoccipitals or superior ocxnmtals arc rather 
narrow, (*longated transversely, joining efioa other on the 
median line, and, hemmed in hy the epioties, overhang the 
occipital surface; their external posterior angles are more 
or less acute ; below they articulate with the exoccipitala and 
the (luadrates. 

The occipital surface^ concave vertically, is much arched 
from side to side, owing greatly to the epiotic horns, and 
presents the same slightly overhanging border that we see in 
the otlier two Labyriuthodonts of this district. Three occi- 
pital protuWances exist, one at* the upper margin, another 
near to or at the base of the skull, the third, which is small, 
just below the first. These are bisected by the median suture. 
From a little distance on 'each side of those projections the 
vertical concavity of the surface is divided by a rather rough 
ridge into an upper and a lower groeve ; and in each runs a 
delicate rather obscure suture ; the upper unites the so-called 
supraoccipitals to the exoccipitals, the lower these latter bones 
to the quadrates. 

The true occipital is imdistinguishable, and the basiocoipital 
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probablj^ absent. The height of the occipital surface near its 
middle is inch ; at its outer part at the base of the horns, 
wliere the bones are vruy strong, and have been able to resist 
pressure better than other paits, it is inch. 

Vjpper Hurface o/ the lonjfr vraniinn. — 1^1118 has not been 
figured. Having b(*(‘n carefully cleared of the matrix it 
shows all the sutures ; but the bones are badly preserved and 
the pittinga almost all obliterated. 'J''he following arc its 
dimensions : — from the median line of the anterior broken end 
to the jjoint of the e[)U)tie lionis 7 inehea, from the same point 
along the median line to tin' posterior e<lge of the oceiput 5^ 
inchcfl, from the middle point of occipital bordtT to point of 
left epiotic horn 1 { inch, between the cpiotlc horns 3i^,) inch<*s. 
The breadth of the skull at the occipital margin 3|\ inches, 
over the posterior margin of the parietals 3 ^,7 inclics, betwe(*n 
the posterior points of the orbital curve 87^,3 inches, between 
the anterior points of the same IjV ; the breadth of the 
broken anterior end of the frontals is nearly one inch. 

The righf epiotic horn is broken off at the end ; otherwise 
the outline of this cranium is on the wliole nearly the same as 
that of the smaller specimen ; it is rather broader, and perhaps 
belonged to an older animal : the frontals are worn as it were 
in front : but the right side appears t(3 have the* normal length, 
whilst tlie left is shortened. 

Under surface of the larger cranium (PI. XTIJ. fig. 1). — In 
this the entire iiTuier surface of the cranial vault can be seen ; 
all the parts below are gone ; the median suture of the vault 
throughout with tlic parietal foramen is visible ; the palate, 
maxillary, and premaxillary bones are wanting, and may have 
been more or less cartilaginous or loosely attached ; tlie pre- 
sphenoid and sphenoid miMlian ridge and tlu* basioccipital, 
which are seen in the vskuUs of hoxomma imii Anthracomurus^ 
are also gone. The quadrates at the bas(5 of the epiotic horns 
are the only bones of the base of the skull that remain. The 
horns are a gwd deal darnagod, Tlie articular condyle for the 
mandible is not to be seen. The under surface of the frontal 
bones is grooved on each side of a median ridge, along their 
whole length, as if they had formed the roof of a double nasal 
cavity extending from the snout to the throat. 

The parietal foramen is large, open, and funnel-shaped, 
widening out greatly as it passes through the thickness of the 
cranium ; it is here inch long and inch broad, whilst on 
the mpper surface of the skull it is only i inch long by ^ inch 
broadu Its margin is surroutulod, except in front, by a sharp 
ridge of iKine, from which pass off laterally smaller ridges, 
which, dividing, enclose small smooth depressions that extend 
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to near the margin of the cranium. The wall of the cranium 
is very thick around the foramen ; and from this to the occiput 
tliere extends on each side a broad raised space with a depres- 
sion outside of it ; the region of the posterior external angle is 
tliick and very strongly ossified, as are also the epiotie horns. 
At the jjostcrior end of the orbital curves, and corresponding 
to a part of the postorbital bones at their under surface, is a 
rough pitted space which looks like the articular surface for 
another boncj, which is lost, but which may have formed the 
pOKStcrior border of the orbits. 

It is possible this skull may have been much decomposed 
before its entombment. 

The dentition of Pteroplnx has yet to be discovered ; and no 
mandible has yet been obtained. 

Vertehrau — These are not figured, being imperfect. On a 
piece of black shale inches long hy 3^ inches broad, in 
my collection, are imbedded three vertebral centra and por- 
tions of two vertebral processes. Two of the centra are much 
loss than the ihird, which measures in height inch, in 
brcadtli 1 inch, in length inch ; its sides are slightly exca- 
vated, it is biconcave, and has a small notochordal foramen. 
One of the processes, a transverse one, is inch long by the 
same in breadth, and is much crushed. A zygapo^ysiw is 
present, but too inucli injured to admit of description. The 
rtniiaiiiing process is of about the same size and in the same 
condition. 

liih . — On the same piece of shale there arc fragments of 
tlirce ribs ; the proximal ends of two are present, and, though 
much flattened, show well the head and tubercle ; the distal 
end of the third exists, but is much flattened. It is the under 
surface, somewhat (joncave, which is exnosed. In close rela- 
tion with the head are throe portions oi ribs ; one lar^ frag- 
ment, showing head, tubercle, and groove, lies on the left side 
of the cranium ; another fragment wdth head and tubercle lies 
ol)liquely under tlie cranium ; a short piece of the sternal 
end of a rih rests in part on the occiput. 

These are shown in Plate XIL The first is 5^ inches long 
^^ 0 ' inch broad ; it is well and regularly arched : the curve 
of the bone is continued as far as the head, whicn ends in a 
concave articular surface ; the tubercle, posterior to the 

liead, ends likewise in a concavity for articulation. A groove 
nms along the under surface from near the tubercle for two 
thirds of the length of the rib ; beyond this the surface is 
flattened. 

The head, tubercle, and part of the groove are seen on the 
rib which lies under the cranium. Nothing is worthy of note 
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with regard to the third fragment, whi(ih may bo a part of the 
lirst-namcd. 

These ribs, lying in contact with the skull of Pteroplax, 
must be taken tis having belonged to the same animal. 

The ribs imbedded on a piece of shale cannot, perhaps, be 
proved to have belonged to Pterojylax ; but they arc of the 
same size, and arc in other respects vttry like those on and 
under the cranium, and were found in the same part of the 
mine. 

If this inference be correct, then the vertebra'i lying with 
the ribs on the piece of shale are, there can be tittle doubt, 
vertebrae of Pteropfax, 

Bones of an ejtremity. — Th(*S(! ar(3 figured on Plate XIIL 
fig. 3, and are only three in number, small and dislocated from 
their normal relation, but still very near to each other : they 
lit‘> surrounded by many scutes on a slab of shale 8 inches by 
6i inches. They appear to be the terminal bones of a digit, 
but whether of an anterior or posterior limb is not easy to de- 
teimine. They diminish in size like digital bones : the biggest 
is 1 inch long and ^ inch wide ; the next is shorter and more, 
slender j the third or smallest is pointed at the further end ; 
with tins exception the ends of these bones are concave and 
the sides contracted at the middle. 

Scutes, — On the last-mentioned slab, and on its countcrj)art 
measuring 5] inches by 4J inches, arc imbedded altogether 
104 scutes, lying in the same plane, but scattered about with- 
out any order ; besides these 1 have only one other scute on a 
small bit of shale in my collection. 

These scutes vary in size from 1 to f inch in length ; and 
from i inch at the anterior end. which is rounded, they taper 
to a rather slidrp point bdiinci ; their upper surface on the 
whole is convex and their under surface concave from end to 
end. On their upper surface is a strong ridge nearer to one 
margin than the otl)eT ; the former is the thicker edge and also 
the longer, whilst the surface slopes gradually to the other 
side, which is quite thin. Two of these scutes are represented 
in PI. XIII. fig. 2. 

It is presumed that the aboro are the scutes of Pteroplax^ 
as they ate different in form from the scutes of the two other 
larger Labyrinthodont Amphibia, and are also much smaller 
and of more delicate make, and we know of no other animal- 
remains in our coal-field to which they could belong. They 
are from the same part of the mine as the other remains herein 
noticed, and bear a ’certain proportion of size to the crania 
described. 

The small size of the crania, their form and the smaller 
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number of bones entering into their fomation than into those 
of Loxomma and Anthracosaurus^^ and tlie invariable absence of 
tlie snout, maxillaries, and mandibles are the chief character- 
istics of IHeroplax cornutu. The inferior parts of the skull 
l)eing also wanting in both our instances renders it probable 
that Pteroplax had a skull much less completely ossified than 
eilher of the two animals above named, and that it partook 
more tlian they did of a batrachian or piscine character. 

'J'hat it had two pairs of limbs, feet or puddles, is very 
probable, and that it was an air-breather is evidenced by the 
form, length, and breadth of the ribs, and perhaps also by the 
grooved state of the under surface of tlie frontal bones. 

Of its body we know nothing beyond the scanty vertebree, 
frjigrnents of ribs, and scutes, 

if, with the desire to form something approaching to a defi- 
nite idea of the comparal ive size of our three Labyrmthodonts, 
we su})pose the length of the animal to be seven times that of 
the skull, which is about the proportion in Keraterpeton OaU 
vam (a comparatively short species^, and if we allow two inches 
for the lost part of the larger specimen of Pteroplax, the skull 
of this animal, from the end of tlie snout to the end of the occi- 
put, will be 7i inches long, and the whole length of the body 
4 feet 8 indies. * 

By the same rule of the body being seven times the length 
of the head we find that Loxomma Allmanm^ with a skull 
12^ inches long, must have measured 7 feet 7 inches ; and in 
like maimer Anthracoaaurm Ru$HeU%'w\\h a skull of 13^ inches, 
must have had a total length of 8 feet 2 indies. The correct- 
ness, however, of tliis rule is questionable ; and it is not easy 
to say what was the length of the tail in each case. 

As was noticed in the ^Annals and Magazine of Natural 
History ’ for August 1876, the pnemaxilla figured in a previ- 
ous number as that o{ lHeroj}laXy and the teetn, as since shown 
by an examination of their minute structure under the micro- 
scope, as well as four or five fragments of mandibular bones, 
which had been described os most probably belonging to 
the same large Labyrinthodont amphibian,’^ all belong to 
Loxomma Alhnanni ; whilst the vertebrw and sternal plates, 
also figured and described as belonging to PterophXy are pro* 
bably remains of Antkraxosaurua Huisellu 

My acknowledgments are due to my friends Dr. £mbletOn 
and Mr. William Dinning — to the former for his assistance 
in the above description, and to the latter for the accurate and 
beautiful drawings illustrative of that description* 
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EXPLANATION OF THE PLATES. 

Plate XII. 

Upper Burface of the smaller cranium of Pteroplax cormUay of the natural 
size ; the portions of ribs mentioned in the text as lying upon and 
under the cranium are seen. PV, frontal bone ; ixAr, post- 
frontal; post orbital ; Pa, parietal; squamous; Up, 

epiotic; qunaraU? ; Pa’.O, ox<jccipital ; so-called supra- 
ocoipital. The parietal foramen ana the epiotic horns are suffi- 
ciently evident. 


Plate XIII. 

JFty. 1, Under surface of the larger cranium of Pteroplax rortwta, of the 
natural size. Pr, fronttil bone ; H.Fr^ postfrontal; PC, O, post- 
orbital ; Sq^ squamous ; Pjp, epiotic ; Q, quadrate ; Oc, occipital. 
Fig, 2, A, P. Hcutes : A upper, 11 under surface. 

Fig, 3, A, B, C. Throe digital bones. 


XL VIII. — Qharacters of new Genera and of some xmdescrihed 
Species of Phytophagous Beetles, By JoSErii S. Baly, 

P .L.S. 


Fam. SagridsB. 

Orsodacna vartalnlis, 

0, elongata, convexa, pube subdepressa grisoa vestita, Bubtus cum 
antcnnis nigra, thorace rufo, ad latitudinom fore cequilongo, late- 
ribuB pone medium constrictia, disco aubremoto rude punotato ; 
capite elytrisquo viridi- aut cicruleo-ieaeis ; antennis pedibusque 
pallide pioeis, fomoribus obscurioribus. 

Var, A. oapit© elji^risquo obscure nigro-violaceis, ainoo vix mioan- 
tibuB. 

Var, B. olytris apioe fulvis. 

Var, C. antennis elytrisquo obscure fulvis, illis eeneo tinctie. 

Long. 2-3 lin. 

Mob. Kurdiatan. 

Head trigonate ; vertex strongly but not closely impressed 
with large punctures ; space between the antennjc transversely 
excavated; lower portion of clypeus and mouth fulvo-pice- 
ous, apex of jaws nigro-piceous ; antennae rather more than 
half the length of the body, pale piccous, more or less stained 
with fuscous. Sides of thorax constricted behind the middle, 
obtnaely rounded in front ; disk sparingly clothed with coarse 
suberect hairs, remotely impressed with large, deep punctures. 
Scmtellum semiovate, smooth, impunctate. Elytra broader 
than thorax, parallel, convex, depressed along the suture ; 
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clothed with subercct griseous hairs, coarsely and much more 
closely punctured than the thorax ; slightly excavated and ir- 
regularly and transversely wrinkled below the basilar space. 

The present species differs from 0. mespili and humeralis 
in its shorter and more coarsely punctured thorax, and in the 
absence of the smooth longitudinal space on the vertex and 
front, present in both the other species. 


Fam. CrioceridflB. 

Syneta AdamsL 

S, elongata, grifleo-pubesoena, aordido fusco-fulva, supra dense 
punctata, antenuis, }>edibu8 elytronimquo margine tonui fulvis, 
pectoro piceo, oculis nigris ; thoraco orobre punctate, lateribue 
obtuse angulatis, irregiilariter dentatis ; olyiria rude atriatim 
punctatifl, singulatim costis olovatis quatuor instructis, costis 
prima et secunda minus distinctis, tertia fere obsoleta. 

Long. lin. 

Hah. Vladimir Bay, Mantchuria; Tsu Sipia, Japan. 
Collected by Mr. A. Adams. 

Head coarsely punctured, lower portion of clypeus smooth, 
impunctatc. Thorax transverse, coarsely punctured; sides 
obtusely angled, irrcgnlately dentate. Elytra strongly punc- 
tate-striate ; each with four longitudinal costss — ^the second 
and third only slightly raised and often nearly obsolete, the 
third only visible towards its apex, the fourth strongly raised. 

Nearly allied to Syneta hetulce^ but differing from that 
insect in the obtusely angled sides of the thorax. 


Fam. Cryptocephalito. 

(xonus Tappesia. 

Corpus olongatum, modico convoxum, pube squamiformi depressa 
|)arce vestitum. Caput ad oculorum marginem posticum in 
thoracem insertum, vertice iumido ; omlis romotis, ovatis, intus 
vix sinuatis ; antamis graciiibus, longitudine thoracem panllo 
8up(jrantibu8, articulia ultimis quinque vix dilatatis. Tharaic 
transverHUB, latoribua integris ; margine postico minute sorra- 
tulo; lobo basali obtuso, obsolete sinuato. Scutellum planum, 
pentagomim, apioe non elevatum. Elytra oblonga, lateritous vix 
lobatia. Psdes mediocros, mo(hce robueti ; unguioulis appendien^ 
latis. Prostemum oblongum, planum, margine antioo deiiexo, 
margine postioo obtuso, angulie posticis obtoee angulatis. 

'^pe Tappeeia Saunderat, 

Tappeaia may be known from Elaphodee by the form of the 
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prostemum. by the absence of the angular notch at the apex 
of the basal lobe of the tliorax, by the larger and differently 
shaped scutcllum, by the more prominent head, and, lastly, by 
the elongate form of the body ; from Ochrosopsis and allied 
genera it is separated by the differently shaped eyes, by the 
short antennm, by the entirely different form of tlm proster- 
num, and by tm*. nearly entire basal lobe of the thorax. 

Tappesia Saundersi, 

T, clongata, subparallela, medico convexa, subnitida, brunnoa, pioeo 
variogata, pube (^(piamiformi adpressa flava ct albida parce vestita; 
antonnis pedibusque picoo-fulvis, illarum articulis ultimis quinque 
apice infuscatis, fomoribus picoo tinctis ; thoraco crebre ruguloso- 
punctato ; elytris crebre puuctatis, ad latera ct ad apicom obso- 
lete striatim sulcatis. 

Long. 2 lin. 

Ilab. Qawler Town, South Australia, 

IlcadpiccouH, swollen on the vertex, closely rugose-punctate; 
clyneus transverse, bounded on either side by an oblique ridge, 
its lower portion, togctlicr with the labrum, rufb-])iceous : an- 
tennm slender, much less than half the length of the body ; 
live outer joints very slightly dilated. Thorax twice as broad 
as long at the base ; sides roundc<l at tlio extreme base, thence 
obliquely converging and rounded to the apex ; basal margin 
concave and faintly bisinuate on cither side, median lol)e mo- 
derately produced, obtusely ungulate, its apex truncate, obso- 
letely sinuate ; upper surftice obliquely but slightly depressed 
on either side behind the middle, closely punctured ; inter- 
spaces finely rugulose. Scntellum nigro-piceous, scarcely 
broader than long. Elytra oblong, not broader than the 
thorax, faintly excavated behind the scntellum, closely punc- 
tured ; towards the apex and on the outer disk of each elytron 
are a number of faint longitudinal sulcations, which corre- 
spond to the punctate striae found in most species of Ciypto- 
cephalidse : in the present instance they are not more 
distinctly punctured than the rest of the surface, but their 
interspaces are slightly convex. 

Ditropidm Wallacei, 

D, breviter ovatna, volde oonvexus, nitidus, sabtus nigor, pedibus 
obscure Mvis, femoribus posticis quatuor pieeis; supra metallioo- 
purpureuB, labro antonnieque fixlvis, his extrorsum piceis; thoraoe 
miuuto subromote punctate ; elytris sat fortiter punotato-striatis, 
striis sulcatis, intospatiis laavibus, oonvexiueculis, iis ad latera 
oonvexis. 

XiOng. 1 lin. 
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Hah. Mysol. Collected by Mr. Wallace. 

Head im})unctate, impressed on the face with a faint longi- 
tudinal groove, sparingly clothed with fine adprcssed hairs ; 
clypeus obscure piccous, its apical margin concave-emarginatc; 
jaws njfo-piceouB : eyes rotundate-ovat(‘., slightly notched; 
anteniuc scarcely longer than the thorax, five lower joints 
fulvous, the rest piceous. Thorax ratlier more than twice as 
broad as long at the base ; sides quickly rounded and con- 
verging from base to apex ; basal margin bisinuate on either 
side, median lobe moderately produced ; abov(j transversely 
convex, impressed transversely just in front of the basal lobe ; 
minutely and rather distantly punctured ; lateral margin 
dilated at the base. Scutellura broadly ovate, its a])ex acute. 
Elytra regularly sulcate-striate, the striae impressed with 
linear punctures, interspaces on the inner disk faintly, those 
on the outer disk strongly convex. 

Difrojndua Jacohi/t, 

D, breviter ovatus, valdo convexus, eubtus niger, nitidus, pedibus 
fulvis, postiois piceo tinctis; supra rufo-flavus, capitis vertice, 
entennis extrorsum tboracietiue disco piceis ; thoraee prof unde, 
minus crebre punctato, punctis oblongis ; elytris nigro-piccis, 
distincte jninctato-striatis, striis snlcatis; interspatiis loviter con- 
vexiusculis, ad apicem et ad latera oonvexis. 

Long. I lin. 

IJah, Gawler Town, South Australia. 

Head impunctatc, sparingly clothed with adpressed hairs ; 
eyes large, reniform, moderately notched, separated above by 
a narrow 8j)ace ; antennae equal in length to the bead and 
thorax, slender, five outer joints dilated, pale piceous. Thorax 
rather more than twice as broad as long ; sides quickly rounded 
and converging from base to apex, anterior angles armed with 
a Ininute tooth, hinder angles produced posttiriorly, acute ; 
basal margin slightly oblique and faintly bisinuate on either 
side, the basal lobe rather strongly produced, angulate ; upper 
surface transversely convex, depressed transverselv at the base 
on either aide the median lobe ; disk impressed, but not veiy 
closely, with large deep oblong punctures ; extreme apical and 
basal margins nearly impunctate: the whole of the disk, 
together with the basal lobe, stained with piceous. Scutellum 
oblong, its apex obtuse. 

Ditropidua IcevtgafuB^ 

D. breviter ovatus, valde convexus, niger, nitidus, labro, antennis 
(apiee exoepto), pedibus, pygidio abdominisque apioeflavis; thoraoe 
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laevi, impuTictato ; elytris nigro-pioeis, ajncem versus obscure 
flavis, teuuitor punctato-sfcriatis, puuctis linearibuB ; interspatiis 
planis, impunctatiB. 

Long, i lin. 

ITah. Northeni Australia. 

Head niinutely granulose-])unctate, sparingly clothed with 
very fine odpreased white hairs ; face plane ; anterior edge of 
clypeus «ubangulat<3-emarginat(i ; eyes distant ; six outer joints 
of antennse mod(3riitely thickened, black. Thorax more than 
twice as broad as long; sides obliquely converging and sliglitly 
rounded from base to apex ; basal margin distinctly Insinuate 
on either side, median lobe moderately produced ; upper sur- 
face sinootli and irnpunctato, Hcuteflurn ovate, acuminate. 
Elytra very finely punctate-striate; interspaces plane, im- 
punctatc ; striae near the outer margin very taintly sulcate. 

Ditropidus Pascoei. 

1). ovatus, valdc convexus, uiger, nitidus, capite thoracoque rufo- 
tegtacois, antennis (basi oxoepta) nigro-piceis, podibuft piceis, 
anticis (piatuor pallidioribus ; thoracc minuto aciculato-punctato ; 
elytris nigro-cyanois, sat fortitor punctato-Hlriatis ; interspatiis 
planis, duobus extornis ad apicsem levitor convexiusculis. 

Long. ^ lin. ' 

Hah. Mcll>ourne, Australia. 

Head glabrous, subremotely punctured ; vertex impressed 
with a longitudinal groove j eyes distant ; antennse less than 
half the length of the oody, five outer joints slightly thickened, 
nigro-piceous. Thorax rather more than twice as broad as 
long ; sides rounded and converging from base to apex ; basal 
margin bisinuate on either side, the median lobe only mode- 
rately produced, obtusely angulatc ; upper surface subremotely 
aciculate-punctatCj the p^unctures rather coarser and more 
crowded on the sides. Scutellum narrowly ovate, its apex 
acute* Elytra rather strongly punctate-striate; interspaces 
plane, here and there faintly wrinkled ; two outer interspaces 
obsoletely convex. 


Ditropidus elegantulus, 

D. breviter ovatus, valde convexus, rufo-fulvuB, nitidus, thoracis 
margine basali antennisque (harum basi excopta) nigris, tarsis 
piooia ; capitis vertice, acutelio elytrisque obscure cupreis ; his 
punotato-striatis, punotis linearibus ; interspatiis planis, duobus 
externis subcostatis. 

mandibulis sat maguis, abrupte ourvatis. 
ioxigf li lin. 
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Hah, Australia, 

Head clothed Vith adpressed white hairs, closely punctured, 
lower face and clypeus rugose-punctate ; front longitudinally 
concave, obliquely strigose on either side ; eyes remote ; jaws 
nigro-piceous ; clypeus transverse, its anterior border concave- 
emarginate, its upper margin subangulate ; antennse nearly 
half tno length of, the body, five upper joints dilated, black, 
second to the sixth stained with piceous. Thorax twice as 
broad as long ; sides rounded and converging from base to 
apex ; basal margin faintly bisinuate on either side, median 
IoIkj only moderately produced, obtusely angulate j disk very 
finely and remotely punctured, the punctures only visible under 
a deep lens. Bcuteilum broaaly ovate, its apex acute. Elytra 
distinctly punctate-striate ; interspaces plane, two outer ones 
subcostate. Body beneath stained with piceous. 

IHtropidus pictm, 

D, broviter subquadrato-ovatuH, valdo oonvexus, subtua niger, 
nitidufi, pedibus obscure cyuneo-metallieifl, tibiis basi prothorace- 
que rufo-pioeis ; supra subuitidus, olwcure cyanous, viridi mioaris, 
facie inferiore thoracisque limbo rufo-pioeis ; an tennis rufo- 
pioeis, extrorsum nigris; tboraco dense ot fortitor aoioulato- 
punctaio ; elytris distincte punotato-striatis, striis basi improssis, 
striis quarta et septima apioe coeuntibus, punctis pieeis ; inter- 
spatiis loviter transversim rugulosis ; obscure fulvis, fascia basali, 
extrorsum abbreviata, postioo irrogulariter incisa, suturaque 
angusttt obscure viridi-cyaneis. 

Long, lin. 

Hah, Western Australia. 

Head sparingly clothed with adpressed white hairs ; closely 
punctured, lonjjitudinally impressed on tlie vertex and front ; 
clypeus not distinctly separated from the face, its anterior 
margin concave-emarginato ; eyes widely senarated ; antennse 
with the five outer joints dilated, black. Tnorax rather more 
than twice as broad as long ; sides quickly converging and 
slightly rounded from base to apex; basal margin veiy 
slightly bisinuate on either side, median lobe produced, nearly 
rectangular ; upper surface closely covered with coarse acicu- 
late punctures, interspaces on the sides thickened, reticulate- 
strigose. 

Hiiropidue antennortua^ Suffir^ MS. 

/>. broviter ovatus, valde oonvexus, rufo-ftilvus, nitidus, antennis 
(basi exoepta) nigris; tboraoe tenuiter, sat remote punotato, 
margine basali nigro; elytris disrinete punctato-striatis, striis 
tertia et decima, quarta et septima, octavaque et nona apicibos 
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por paria coeuntibus; intorspatiis planis, remote, tcnuiBsime pmic- 
tatifl, duobuw externis loviter convexia ; margiuibuB basali et 
Buturali angusto piceia. 

Long. J lin. 

Hah, Morelon Bay, Australia. 

Head sparingly clothed with short, adpressed, white hairs ; 
vertex and front impressed with a longitudinal groove ; the 
former rather closely punctured ; the latter semiovate, concave ; 
lower part of face and clypeus rugose ; eves moderately dis- 
tant ; antennsB rather more than half the length of the body ; 
five outer joints moderately thickened, each nearly twice as 
long as broad, six upper ones black. Thorax twice as broad 
as Tong ; sides only slightly converging from the base to the 
middle, thence rounded and converging to the apex ; basal 
margin Insinuate on either side, median lobe moderately ])ro- 
duced, obtusely angulate ; upper surface fini'ly and subremotely 
])unctured. Scutellum obovatc, its apex acute. Klytra dis- 
tinctly piinctate-striatc; interspaces plane, minutely punctured ; 
here and there (when seen under a strong lens) transversely 
rugulose ; two outer interspaces very slightly convex. Body 
beneath and legs more or less stained with piceous. 

Ditropidm amahilis, 

D, brevitor ovatuB, valdo convexus, piceus, nitidus, an tennis basi 
fulvis; podibuB (femoribus posticis excoptiB) abdominequox>bscuro 
fulvis, hoc picco tincto ; thoraee eeiieo micante, minus remote, ad 
latora crebrius punctato, punctiBoblongiB ; elytris flavis, sat forti- 
ter punctato-Btriatis, punotie piceis; striis quarta ct septima, 
quinta et sexta, octava ot nona apicibus per piiria coeuntibus ; 
iutorspatuB planis, ad apicem et ad latera vix convexiusoulis. 
Long. ^ lin. 

Hah. Cape York, Australia. 

Head clothed with adpressed whitish hairs ; eyes moderately 
distant : clypeus broader than long, its upper margin angu- 
late. Thorax nearly twice as broad as long ; sides obliquely 
converging and. slightly rounded from base to apex ; basal 
margin slightly bisinuate on either side, median lobe produced, 
obtusely angulate ; upper surface distinctly punctured, the 
puncturing rather coarser and more crowded on the sides, 
fecutellura ovate, its apex acute. Elytra with its basal mar- 
gin, together with that of the thorax, narrowly edged with 
nigro-piceous. 

Bitropidvs svhmetalUscens, 

B. hieviter ovatus, valde oonvexus, piceus, nitidus, supra asneo 
mkaUB, antennis basi pedibusque (tarsis exceptis) obscure piceo- 
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falvis; thorace subremote, teuuitor punotato; ei^iris sordide 
fulvis, piceo tinctis, aenoo vix micantibus» distincte piiiictato* 
striatis, punctis pioeis; striis quarts et septima, octavaque et nona 
apicibus per puna coeuntibus, interspatiis jdanis. 
liong. I lin. 

JIah» Gawler Town, South Australia. 

Vertex smooth, nearly glabrous ; face between the eyes 
faintly nxgulose, sparingly clothed with aclpressed yellowish 
hairs ; cly])eu8 very short, transverse, raised and forming an 
abruptly elevated ridge; eyes distant; antennae equal in 
length to the thorax, the four or five lower joints obscure 
fulvous, the rest piceoufi. Thorax mor(3 than twice as binad 
as long ; sides slightly converging from tlu* base to beyond 
the middle, thence obliquely rounded to the apex : basal 
margin distinctly bisinuate on either side, median lobe pro- 
duced, nearly rectangular ; upper surface distinctly but sub- 
rernotcly punctured, the punctures oblong^ rather coarser on 
the disk man on the sides ; interspaces shining, impunctate, 
faintly strigose (when viewed under a sti'ong lens) on the sides 
and at the base ; extreme basal border edged with nigro- 
piceous. Scutellum ovate, acuminate at base and apex. 
Elytra obscure flavous with a faint brassy tinge, stained on 
the disk with pieeous, the extreme sutural and basal margins 
narrowly edgea with nigro-piceous : distinctly punctate-striate; 
interspaces (when seen under a deep lens faintly wrinkled) 
plane, hinder half of the two outer ones very slightly convex. 
Separated from D. amahilu by its nearly glabrous vertex, 
its shorter, elevated clypeus, and also by its broader and more 
remotely punctured thorax. 

Ditropidm comutua, 

D* oblongo-ovatus, convexus, fulvus, nitidus, antennis extrortum 
nigris ; thorace aubremoto punctato, pnnetia elongatis, hie illio 
longitudinaliter confluentibus } elytris flavia, fuaoo maoulatis, 
distiucte punctato-striatia, atriia quarta et optima, quinta et 
aexta, ootavaque et nona apicibus per paria ooeuntibua; interspatiia 
planis. 

Mob mandibuHa validia, basi oomu oompresao valido inourvato^ 
apice acuto axmatis. 

Long. 1 lin. 

Hah, Australia. 

Head rather deeply but not closely punctured ; eyes distant ; 
clyjieus transverse, not distinctly s^arated from the face^ its 
antero-lateral angles in the male each produced outwardly into 
a stout, compresasd, truncate process, which forms the lower 
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boundary of a deep channel on the cheek, in which lies tlie 
basal joint of the antenna ; mandibles in tlie same sex large, 
enrvea, and arnn'd on the upper surface at the base with 
a large, flattened, aeute horn, wliich curves obliquely 
U])wardK and inwards on the face of the elypeus ; rnandiblcs 
in the female iiornuil ; antennie rather longer than the thorax, 
five outer joints black. Thorax twice as broad as long ; ‘sides 
obliquely conveu-ging and slightly rounded from the base 
towards the apex, more quickly rounded near the latter ; basal 
margin distinctly bisimiate ^on either side, ni(*diiin lobe pro- 
duced, nearly rectangular; upper surface impressed with oblong 
or (‘hmgate ])unetures, interspaees her%iand tlu'n' longitudinally 
fltrigose ; disk often stained with rufous, extreme basal margin 
edged Avitli black. Seutidlum ovate, rounded at the base, its 
apex acuminate. Elytra rather deeply puuctate-striati', inter- 
spaces plane, very faintly convex near the a])ex ; disk of each 
elytron more or less stained with fuscous ; (‘xtroine basal and 
sutural margins 7iarro\vly edged with piceoiis. 


Ditropid us sithcylindncus. 

D, aubelongaius, suhcylindricus, fulvus, nitiduu ; subtuB niger, fulvo 
variegatiifl, podibus fuhiH ; thoracc margiue batjuli, lateribus 
angusUs et disco antico, scutollo elytrorum(]uo basi, linoa latorali, 
sutura jdagaqne commuui dcltoidea, ad basin adfixa, nigris; 
thoraoa teimissime punctato; elytris t<uiiiitor punctuto-striatis, 
punotia elongatis ; interapatiia jilanis, ad latora leviter convoxiue- 
culis. 

Far. A. Thorace (margine bosali exeopto) toto fulvo, elytrorum 
margine basali anguste nigro, sutura piceo marginata. 

Long. 1 J'-IJ lin. 

Hab, Western Australia. 

Head clotlicd with adpressed white hairs ; vertex and front 
minutely punctured, impressed with a fine longitudinal groove, 
the latter sometimes with a deep fovea ; cly]jeus transverse, 
nigulose, its upper mar^jin very obtusely angled ; eyes widely 
separatea; five outer joints of antenuaj thickened, longer than 
brood, their apices stained with piceous. I^'horax scaredy twice 
as brood as long; sides obliquely (jouverging from the Uifte to 
the middle, thence rounded and converging to the ancx ; basal 
margin distinctly bisinuato on either side, median lobe mode- 
rately produced, obtusely angulate ; above subglobose, very 
faintly punctured ; hincler margin narrowly edged with pice- 
0U»» Scutdlum ovate, its apex acute. Elytra parallel, finely 
pUIUJtater^triate ; intf^rspaces plane, faintly and transversely 
those near the outer margin slightly convex* 

Ann. & Mag* N, Hist, Ser. 4, Val, xx. 27 
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Polyachus hicolor. 

F, oblongo-ovatuB, convexus, nigor, nitidus, capite, thorace pedi- 
busque rufo-teataceis, antenuis fulvis, extroraum nigris ; thorace 
remote puiictato ; ely tris sat fortiter punctato-striatis, interspatiis 
plains, duobus exfcernis convexiusculis. 

Long. I lin. 

Ilah, Gawler Town, South Australia, 

Vertex smooth, impunctate ; clypeus seraiovatc, improsaed 
with a few remote punctures ; eyes large, subangulate-^mar- 
ginate, moderately distant, black ; antenna^ with the six upper 
jo'uts slightly thicken^, the four outer ones black. Thorax 
alx)ut twice as broad as long ; sides rounded and converging 
from base to apex ; basal margin slightly bisinuate on either 
side ; median lube produced, angulatc, its apex rounded, entire ; 
upper surface transversely convex ; aulxiylindrical at the apex ; 
apical and basal margins each bordered with a single row of 
punctures, disk remotely punctured ; extreme basal margin 
narrowly edged with piceous. Scutellum narrowly oblong, 
its apex obtuse. Elytra strongly punctate-striate ; interspaces 
smooth, impunctate, two outer omis slightly convex. 

Very similar in form and coloration to Bucharis 
in addition, however, to the structural difference in the antennae, 
it may be at once known by the different form of the basal lobe 
of the* thorax : in J9, martius it is thickened, its anex being 
acuminate ; in the present insect the lobe is flattened, forming 
a thin plate, and its apex is rounded. 

[To be continued.] 


XLIX . — Npte on Lichens, 

By G. H. K. Thwaites, F.R.S. 

My thoughts have been much occupied of late upon the sub- 
ject of lichens and their development, and especially with 
reference to the views of Schwendener and Bomet, and of 
some other botanists who coincide with them in advocating 
the theoiy oi ^rmitism as explanatory of the structural com- 
position of lichens. 

I have not the least desire, nor have I any intention to 
impugn the correctness of the descriptions and oi the beautiful 
delineations of Mens. Bomet Annales des Sciences Natu* 
relies,’ 4« sdrie, tome xvii.) ; but I must candidly confess that^ 
after prolonged consideration, I cannot bring myself to ; ‘ ‘ 
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assent to the tnterprptAxtwn of the plienomena which he and 
some other distinguished lichenologists give to them. 

It is well known that the ordinary lichen, as generally 
recognized, discharges, when mature, its fruit (sporidia) from 
portions of its upper surface, and that at the same time gonidial 
geramee escape spontaneously from other parts of its stnicture. 
These two productions (sporidia and gonidia) naturally be- 
come scattered about in abundance and in close proximity 
with one another ; thence it follows that tliey must come into 
mutual contact not unfrequently, and more certainly so wlicn 
each of tlic kinds begins to extend itself hy growth. Both 
sporidia and gonidia are capable of developing for a certain 
time, each indejiendently and unconnected with the other; 
and as they retain each its own character of tissue, so diffe- 
rent in appearance from that of the other, a casual observer,’ 
seeing them not in connexion, may easily arrive at tlic belief 
that tliey are essentially distinct and by no means sjiecifically 
identical. To him there is therefore a prim^ facie appear- 
ance of parasitic action when he sees the somewhat fungus-like 
little detached germinating sporidia, when coming into contact 
with portions of the alga-like gonidia, adhering organically to 
tliein, continuing to grow in such connexion, and tor a certain 
time in a seemingly irregular niumier. Jt will be noticed, 
however, by the candid investigator, tlnat the 8ubs(*quent more 
mature development of the combined structures exhibits a very 
different character. Jt will be seen, too, that it is essentially 
different from whnt is observed in instances of real parasitism, 
as generally understood ; for in thes(‘ latter the parasite is 
observed to be nourished at tlie exjiense of the organism upon 
which it is growing, to l>e injurious to its health, anti to 
impair its beauty and symmetry. But how different, in con- 
tradistinction to this, is the rejsult brought about by the 
so-called lichen-paramtwm ! In this latter we observe tliat the 
intimate coalescence of the two abovc-4<i9<^nl>JiJ organically 
adhering kinds of tissue (sporidial and gonidial) eventuates 
in a most beautiful symmetrical stnicture — ^the perfect lichen, 
wi^ its every part manifesting the possession of full health 
and vigonr. ‘ 

In the presence of these last-mentioned circumstances it 
really seems to me that those who believe that the two kinds 
of tissue above referred to belong respectively to two totally 
distinct 8|)ecies of plants should, consistently with such belief, 
acknowledge that the phenomenon ouglit to be looked upon as 
an example of commensaliam rather than one of parasitism. 
4kiid, granting for a moment this to be the correct view, it 
might surely bo reasonably expected that, instead of finding, 
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as we do, 07ip perfect symmetrical combined growth, wc ought 
to have cxliibit(‘d to us independent symmetries, as occurs 
in true cases of commcnsalisin. 

Jhit I will suppose, as I believe to be the case, and as was 
believed unreservedly in early times by botanists generally, 
that the lichen is a single autonomous organism, and not a 
compound of two distinct species of plants. I would look 
upon the more or less develojKid sporidial tissue as the repro- 
ductive portion, and the gonidia as the vegetative portion of 
this liehcn-structurc ; and 1 feel scarcely a difficulty in be- 
lieving that the mutual organic union of the two is necessary 
to constitute the complete autonomous lichen capable of pro- 
ducing sporidia. It is true that this procedure of development 
of a simple species of plant is apparently exceptional and 
somewhat anomalous ; but the acceptance of this view gets 
rid of the paradoxes iiecicssarily attaching, in the case in ques- 
tion, to that theory of parasitism whieli has been strongly 
contended for by some celebrated botanists. 

We must not fail to bear in mind that in other families of 
the lower plants there have Ix^en encountered unexpected 
phenomena connected with their reproduction ; and it is only 
necessary to mention the FUiccb as furnishing a notable in- 
stance of such an unlooked-for and startling discovery. 

The fact tliat there are some lichens parasitic upon other 
lichens is only analogous to what occurs amongst many other 
families of plants. 

Ceylon, Sept. 10, 1877. 


L. — Oontrihutiom to Micro^PedmontoJogy * — II. On Prasopora 
Grayte, a new Genus and Species of Silurian Corals, By 
II. Alleyne Nicholson, M.D., D.Sc., E..R.B.E., and 
Robekt Ethkhusse, Jun., F*G.S. 

Genus Prasopora, Nich. & Eth., jun. 

Gen, char, Corallum compound, forming small hemispheric 
or concavo-convex masses, composed of numerous prismatic 
corallites radiating from a wrinUed basal epitheca, end con- 
nected by smaller ccenenchymal tubules. Corallites with 
imperforate walls, destitute of septa, furnished with an exte- 
rior zone of vesicular tabulas surrounding a vacant central 
tube, which may be crossed here and there by an occasional 
tabula. Calices showing a central aperture surrounded by a 
ring-like tabula. Coenenchymal tabes much sm^Ucr than tl^e 
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corallites, prismatic, usuallj arranged in a single zone round 
each corallitc, and crossed by numerous complete tabula). 
Corallites and coencncliymal tubes in contact with one another, 
but not soldered together by their walls. 

Ohs. The corallum in this genus is composite, and has the 
general form and aspect of the massive species of Chwtetea 
[Monticulipora). Jts general shap(‘ (fig. B) is concavo- 
convex or hemispherical, the concave or flat base being 
covered by a concentrically wrinkled and striatinl opithccal 
plate (fig. A). From the centre of this tlie corallites 
radiate in all directions, those in tlie middle of the coral- 
liim taking a nearly vertical course, wliile those near the 
margins arc horizontal, or even detlexed, so as to run nearly 
paraflid with the ej)itheea, corallites holding an intermediate 
position between th(‘s(‘ two points being bent at corre- 
Hpondingly intermediate angles. T'he corallum is made up of 
comparatively larg(*-siz(‘d corallites interspersed with smaller 
^Sjoenencliymar’ tubules; and the structure of tliese two 
elements is very different internally. 

The corallites, as shown by microscopic sections, have a 
uni(pie internal structure. In longihulinal sections {i,e. in 
sections parallel with their long axes) they are seen to be 
divided into a casntral tube and an exti'rior tabulate ar(‘a 
(fig. D). The central tube is either completely uninter- 
rupted, or is occasionally traversed by a delicate transverse 
tabula (perhaps at intervals (»f a line or less), marking a tem- 
porary arrest in tlie process of growth. In some cases tlie 
central tube is filled witli crystalline calcitc ; but it is often 
more or less completely occupied by an infilling of the sur- 
rounding matrix; and there ari‘ coinmonly little accumulations 
of the same material above each of the transverse tabulee just 
alluded to. The central tube is surrounded by a zone of 
tabulae, which spring from the wall of the corailite. and are 
then bent downwards so as to become parallel to the long axis 
of the corailite, finally joining the tabula next below. There 
is thus formed a scries of large circumferential vesicles, the 
convexities of which arc directed upwards and towards the 
centre of the corailite. When divided fairly through the 
centre, the internal stinxcture is seen to be as above; but when 
tfie section is excenti-ic it passes tlirougli the exterior tabulate 
zone, and the cut edges of the vesicular tabula3 appear as 
cross lines, looking like ordinary tabulm. As most of the 
corallites are curved, an ordinary longitudinal scctiou divides 
theta partly through the centre and partly excentrically, so 
that part of the tube shows the one set of appearances and 
part ttie other. 
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In order to examine the corallites in tranBverM section it is 
necessaiy to cut a slice tangential to the upper surface 
(slices cut tangential to the lower surface, owing to the deflec-^ 
tion and approximate horizontality of the marginal corallites, 
exhibit oblique longitudinal sections of the tubes). In a pro* 
perly prepared transverse section (%. 0), the corallitos are 



A, under fluifaoo of a small specimen of Prasopora Oraj/a, natuml size, 
8liowin«2f the epithera lA, side view of another, larger specimen, of 
the natunil ai/o C, transverse section of the same, enlaiged about 
twontv diameters. 1 ), longitudinal section, similarly enlarged . a, 
one of tlie coralhtes , 6 , one of i he coenenchymal tubes. The dark 
shading m th (3 microscopic sections indicates where the matrix is 
preeent. 


seen to be of a rounded or more generally hexagonal figure, 
with thick and well-defined walls. In the centre of each is a 
rounded or oval oj^eniiig, representing the section of the cen- 
tral tube of the corallite, filled either with calc spar or with the 
dark matrix of the enclosing rock. This opening is sur- 
rounded by one or more curved lines, which are often tangents 
to the margin of the central aperture, or are conoentric to it, 
or inteisect one another. These lines are the cut edges of the 
tabula) wliich form the exterior zone of each corallite; and 
they forcibly remind one of the somewhat similar appearance 
presented by transverse sections of the corallites of 
pora^ with their infundibuliform tabulae. The coralhtes, in 
fact, in transverse section present a general resemblance to the 
bulb of an onion when cut across ; and our generic name (Or. 
prasm^ a leek) is in allusion to this. The central tube of the 
corallites is about one third or often more of the total diameter : 
and the walls of the corallites m'e destitute of mural ^res, ana 
are not fused with one another or with the tubes of tne coeneU’- 
chvma. 
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Tho coenenchymal tubules are very variable in shape and 
size ; but they are always much smaller than the true corallites, 
and are mostly oblong, triangular, or trapezoidal in shape 
(tig* C). Iney are wedged in amongst the corallites, 
routtd which they are usually disposed in a single row j but 
the zone tlius formed is rarely or never complete, each coral- 
lite coming into contact at different points with one, two, three, 
or even four contiguous ones. In some cases, also, there may 
be a double row of coenencliyiiial tubes between the corallites. 
In internal structure the tubes of the C/Oenenchyma possess 
none of tlie special characters which distinguish the true 
corallites, longitudinal sections showing them to be simply 
traversed by numerous close-set, complete tabular (6, fig. i)), 
generally slightly curved^ with their convexities directed down- 
wards. Transverse sections also show them to want the cen- 
tral tube of the true corallites and to be irregular in form. 
Though we have retained the name of “ coenerichymal tubes ” 
for these, we think it most probable that they arc really of the 
nature of rudimentary corallites, which contamed in the living 
state a series of small and specially modified zooids. 

There are no traces of septa or of radial internal processes of 
any kind, either in the ordinary corallites or in the cceucri- 
chymal tubes of Frasoj^ora. 

Affinities, The only forms with which it is necessary to 
compare Prasopora are (1) Chwtetes and Monticidqjora^ (2) 
Fistuiipora and Callopora^ and (3) llelioHies and its allies. 

The general appearance of the coral lu in in Prasopora^ as 
before remarked, is very closely similar to that of massive 
examples of Ch(Hetes^ Tischer, and Monticulipora^ U’Orb. 
From the forms included under these names, however, our 
genus is widely removed by the possession of a well-developed 
series of ccenenchymal tubules (very different in character from 
the minute tubuli found in many species of the two former 
groups), and by the internal structure of the corallites. No 
species of ChmMes or Monticulipora^ so far as we know, 
exhibits any thing to be compm'ed with the external zone of 
vesicular tabul» and the central tube of the corallites of 
Prasopora, 

To Fistuiipora, M^Coy, and the closely allied or identical 
Oallopora^ Hall, the present uenus is related by tlie fact that 
the corallites are surrounded by a greater or smaller number 
of ccenenchymal tubules. The two former, however, have the 
tubes of the corallites simply intersected by numerous com- 
plete tabula 3 (said to be absent in some species of Callopora ) ; 
lU^d neither of them presents any approach to the peculiar 
stmottire of the corallites of Prasopora^ though it is in their 
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neighbourhood that wo may at present placse the last-named 
genus. 

Lastly, Prasopcfra resembles ITeUolites and its allies in the 
fact that the corallites are surrounded l»y numerous trans- 
versely tabulate cmnenchymal tubules ; but the total absence 
of septa and the peculiar structure of the corallites funda- 
mentally separate tlie former from any member of the Helio- 
porida\ 

Prasopora Oraywj Niclu & Eth., jun. 

Spec, char, Corallum forming small hemispheric or con- 
cavo-convex masses, from half an inch to three (puirters of an 
inch in diameter, and from a quarter to half an inch in height. 
Corallites more or less prismatic, from five to six in the space 
of one line (counting-in the intervening cooncnchymal tubules 
as well), thus averaging about 7 V inch in diameter. 

Coenenchymal tubules exceedingly variable in size and form, 
but rarely egual to iialf the diamet(*r of the corallites. Epi- 
theca and internal stmeture as described in the generic 
characters. 

Ohs. For an introduction to this unique and very interesting 
coral w(‘ arc indc^bted to Mrs. Robert Gray, Edinburgh. We 
would take this opportunity of calling attention to the gi’and 
series of fjssils compiiaing Mrs. Gray’s collection, which she 
has made from the Silurian rocks of the Girvan district^ and 
to wliich access has always been given us in the most obliging 
manner. To the kindness of Dr. Traquair we owe the oppor- 
tunity of examining a fine specimen of Fistulipora (M‘0oy) 
from the Carbonimrous Limestone series of Mifl Lothian. 
This specimen exhibits in a particularly clear manner the 
charact(»rs of that genus, its relation to PrasopOra^ and the 
manner in which the two differ, viz. the round or oval coral- 
lites, separation from one another by an intervening zone of 
coenenchymal tubuli of considerable extent, and entire absence 
of the peculiar calicular tabulte which form the exterior zone 
of each corallite in Prasopora, 

Loc. and Horizon, So far as our present knowledge goes, 
P. Graym (nc^ls) is the onljr known species of our genus 
Prasopora, It has been obtained by Mrs. R. Gray in inode- 
rate quantity at Craighead Quarry, near Girvan, Ayrshire, 
associated with an otherwise abunaant fauna, amongst which 
may be mentioned a small Favositea (apparently the young of 
F, aapera^ DH“)rb.). The two are so similar iii form as to be 
easily confounded on a superficial examination. Thu Craig- 
head beds are considered by the Geological Sturvey of Scotllmd 
to be of Caradoc age (1-inch map, Scotland, no. 14). 
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\A..~De8CTiption8 of new Species of Heterocera from Japan. 
— Part I, Sphinges and Bombyces. Bv ArthukCt. Butlek, 
F.L.S., fAs., &c. 

The cabinets of the British Museum having been recently 
enriched by the purchase of tluj private collection of moths 
made at Yokohama by Mr. Jonas, it has been thought desira- 
ble to devote tlio second part of the ^ Illustrations of Typical 
Specimens of Lepidoptera lletorocera ’ to the description and 
representation of the moths of Japan ; and since some little 
time must necessarily ela])rto before that part will be published, 
I propose to give brief preliminary diagnoses of new species 
in the present ])aper. 


Spliiugida3. 

1. Tripfogon piceipennis^ n. sp. 

Allied to T, sperchius^ but the primaries much greyer, the 
lines all distinct, tliose of the central area much less divergent 
on the costa, the secondaries of the male deep piceous or 
purplish brown, of the female paler, becoming graduallv 
redder from the inner margin to the apex ; body darker, witli 
well-marked dark longitudinal ihoraeie crest. Expanse, ^ 
4 inches 6 lines, ? 4 inches 11 lines. 

Yokohama {Jonas ) . 

2. Ilyhicus caligineus^ n. sp. 

Allied to //. pinastn, but differing in its dark smoky grey 
colouring, the white markings on the body and the lateral black 
spot^ on the alxlomcri wanting, the transverse bands on the 

S rimaries and the secondaries smoky brown, the two longitu- 
inal black dashes on tlie primaries shorter and more linear. 
Eamanse, ^ 2 inches 8 lines, ? 3 inches 2 lines. 

Yokohama [Jotias). 


Zygadnidse. 

3. Zygo^na niphona, n. sp. * 

Allied to Z. dorycnif^ but the carmine spots of primaries 
gi*catly enlarged, all excepting the basi-subcoslal one confluent; 
the spot in the cell pyriform, united to the discoccllular spot 
ly its projecting elongation ; abdomen purplish instead of dark 
gjtmi above, the three subterminal segments carmine. Ex- 
panse. c? 1 3-5 lines. 

Tofedbama {Jonas). 
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4, Proeris esmeralda^ n. ep. 

Primaries shining emerald-green, more golden at basal and 
costal areas, fringe smoky grey; Rceondaries smoky grey, 
semitransparent, fringe opaque ; antennae and thorax emerald- 
green ; abdomen blackish, dull green at the sides : body below 
dull green ; primaries below smoky grey, the apex and costa 
dark shining green ; sccuudaries as above. Expanse 11 lines. 

Yokohama {Jonas), 

A})i)arently allied to Ino chinensla^^ of Folder, but coloured 
more like ProcrU ajgnata ? of llerrich- Schaffer ( ? liambur). 

5. Northia tenuis, n, gp. 

Wings greyish hyaline, the veins black, outer margins 
slenderly black ; primaries with the costal area and a broad 
internal border black ; secondaries with the apex and a 
longitudinal streak from the base through the cell black, 
costal area grey; antenme steel-blue, with black pectinationg; 
body black, tiiorax spotted with steel-blue scales ; abdomen 
with the margins of the segments and anal extremity metallic 
green, below wholly green ; wings below with a blue spot at 
the base ; proboscis yellow. Expanse 1 inch 2 lines, 

Yokohama, llakodatti, and Uong-Kong. 

Aspect of Illiberts trista of Bremer. 

ArctiidsB. 

6. Spilarctia impariUs^ n. sp. 

cJ . Above smoky brown ; primaries with a spot at the base, 
an elbowed series across the middle, an oblique series termi- 
nating opposite the end of the c.ell in a quadrate patch of six 
spots, and an abbreviated zigzag submarginal series of dots 
black ; secondaries with a aubmarginal scries of large blackish 
spots ; head whitish; back of collar, margins of eyes and abdo- 
men golden orange, the latter with dorsal and lateral black 
spots; tegultt) with a black spot; body below whity brown. 
Expanse 1 iijch 10 lines. 

¥ . White ; primaries creamy, the black spots very small, 
many of them wanting; secondaries pure white, spotless; 
body white, the margins of the collar and eyes and Ae dorsal 
surface of the abdomen golden orange, the latter with a cen^ 
tral row of black spots ; anus creamy white ; tegulm with a 
black spot. Expanse 2 inches S lines. 

Yokohama. 

The male is near to 8* brunnea ; but the female resembles 
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8. suhfascia more nearly. Mr. Jonas assures me they arc 
sexes. 


7. Spilarctia molUculay n. sp. 

? . Pinky cream-colour ; primaries witli a dot at the centre 
of costa, a spot at the sujK'rior angle of the cell, and another in 
the discoidal interspace blackish ; scoondanes with a spot on 
upper discucellular, a second nt'iir tin* apex, and three (sub- 
marginal) near the anal angle blackish ; margins of collar and 
eyes and anterior coxic rose-n'd ; abdomen rose-red, testaceous 
at the anal extremity ; three or four dorsal black dots ; wings 
and body belovv^ creamy whitish, tUc smaller spots indistinct. 
Expanse 1 inch 11 lines. 

Hakodate [Wkitely). 

8. Eaprepia pfueosorna, n. sp, 

? . General pattern and eoloration of E, ea/a, but the white 
banding of priinariiis more simple, the secondaries paler at 
the base, with spots fewer and not yellow-lK)rdercd, the anterior 
half of the collar red, with a white spot at the lateral angles ; 
the outer margin of the teguhe wliitc ; the abdomen brown, 
with rosc-red hind margins to the segments. Expanse 2 
inches 8 linens, 

Yokohama {Jonas). 

Readily distinguished by the colour of the body. 

Thanatarctia, n. gen. 

Allied to Phratjmatohia^ but the primaries trigonate, the 
lower radial and third median branches springing from one 
point and close to the second median brancli, the anterior 
margin of the cell of secondaries less receding, the antenna) of 
male widely pectinated. 

Type T. infernalis. 

9. Thanatarctia infernalis^ n, sp. 

Wings and thorax black-brown ; margins ol^ collar, eyes, 
palpi, and the pectus rose-red ; abdomen rosc-red, with a 
macular dorsal black line. Expanse 1 inch 6 lines, 

Hakodate (Stevens). 

Ehypaiuoides, n. gen. 

Agrees in neuration with Rhyparia and Diacrtsta^ but 
diffmfrom the former in its much more slender body, and 
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from both in the serrated rather than pectinated antennas of 
the male. 

Typo Ji, nehdosa, 

10. Khjpanoidea nebulosa^ n. sp. 

Primaries sordid buff, t(»8taceous, or gravel-colour, the inter- 
nal area of the male clouded with gny to tlie median vein; 
a central elbowed grey line or band, terminating in two black 
spots on tlie costal area ; end of the c<dl grey, with a black dot 
at the superior angle ; three costal subapical black dashes, 
followed by a more or less defined zigzag greyish discal band 
or streak limitingthe outer border ; fringe spotted with black ; 
secondaries bright ros(‘-rcd, spotted with black, as in Ithyparia 
pmrpurea ; thoiax coloured like the primaries ; abdomen rosc- 
red, with dorsal and lateral series of l>lack spots ; under surface 
nearly as in Ilkyparia purpurea. Expanse 2 inches I line. 

Yokohama (Jouaff), Hakodat<5 (Whtefy), 

^patently allied to the spcxiies named var. amurenns ” 
by Bremer. 

IiithosiidsB. 

11, Mtltochriata pulelira , n. sp. 

Primaries ochraceous, covered with scarlet spots and streaks, 
as in M, strmfa^ and crossed at nearly equal aistancoa by four 
scries of black dots, the first and third series distinct and 
arched, the fourth series composed of small linear dashes ; two 
black dots at the base ; secondaries pink, deepest in colour 
externally, fringe whitish ; thorax rosy, dottecl with black ; 
abdomen pink ; primaries below bright rose-colour without 
spots. Expanse 1 inch 3 lines. 

Yokohama (Jonas)* 

12. Miltochrista calamina^ n. sp. 

Primaries stramineous, deepest at the costal and outer 
borders, a dot at base, a second at the end of the cell, and an 
irregular discal series black ; the base of costa, an irregular 
transverse line near the base, and a deeply dentated line be- 
yond the middle brown ; secondaries paler than the prima- 
ries : body whitish, the head and collar stramineous ; a black 
humeral dot; primaries below with the base of costal ar^ 
blackish, a clash in the cell and a blurred band beyond it 
grey ; five black dots in a subapical series ; body below strami- 
neous, Expanse 11 lines. 

Yokohama (e/inias). 

Allied to m* excurrm$* 
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13. MiJtoclirista aherrans^ n. sp. 

Very like M. yniniata^ but with three black dots at the base 
and two slender lines crossing one another over the basal area, 
the in'cgular discal line more acutely dcntaled, and the series 
of black spots beyond it more elongated. Expanse 1 inch. 

Yokohama (Jonas) » 

This species differs from M. Jeenssata of Moore in the rosy 
borders to the wings. 


14. MiltochJsfa rosarta, n. sp. 

Close to M. miniaia^ but difFering in that the subbasal 
^-shaped line of primaries is replaced by a ©-shaped line, 
and is followed by a transverse sharply defined irregular black 
line from the costa to the inner margin ; secondaries much 
paler, almost white. Exjjanse 1 incli. 

Yokohama (Jonas), 

MELANif:MA, n. gen. 

Allied to Miltochrista^ but differing in its broadly pectinated 
antenna3, and the sliorter fork of the subcostal vein of secon- 
daries. 


15. Mclanwma venata^ n. sp. 

Wings above creamy whitisli ; primaries with the base of 
the costa and a spot near the base blac^k ; veins deep slate- 
colour ; costal and outer borders broadly rosy ; secondaries 
with the veins grey, outer border slightly rosy ; thorax and 
anal extremity of the abdomen rosy, the remainder of the 
abdomen cream-colour : wings below nearly as above, but 
more uniform in colouring ; Imdy below ochraceous ; legs 
banded with black; venter dotted with brown. Expanse 
1 inch 4 lines. 

Yokohama (Jonas), 

16. Lithosia mgrota^ n. sp. 

Cloaely allied to L, griseola, but diflVring in the broader 
stramineous costal border of primaries, the clear stramineous 
secondaries : and the primaries below deep grey, with the 
apical two thirds of the costal margin, a broad sharply defined 
e^mal border, the whole of the secondaries, and body rich 
i^mr yellowish. Expanse 1 inch 5 lines. 

fiWkodatd (Whitely), 
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Excepting in the more uniform colouring of the abdomen 
and secondaries^ more like L. complana, 

17. hithosia adamta^ n. sp. 

Also allied to L, griseola^ but couKidorably farger (the size 
of L. fameola)y darker with clear creamy stramineous secon- 
daries and paler abdomen ; otherwise similar. Expanse 1 
inch 9 lines. 

Hak odatd ( Wh tteJy ) . 

The largest example of Z. griseola that we possess measures 
1 inch 6 lines in expanse ; but the coloration of the seconda- 
ries would at once distinguish the two species. 

18, Lti/tosia jymwscensj n. sp. 

Nearly allied to L, helveolaj but tlio wings pale butf, the 
secondaries slightly paler at abdominal margin ; the fringe 
whitish instead of yellow. Expanse 1 inch 2 lines. 

Hakodate {W/tMy), 

L, helmola has a dusky border and bright yellow fringe to 
all the wings. 


19. Lithma hvvis^ n. sp. 

Allied to L, leheoh^ Imt considerably larger ; the wings 
opaque, pinky whitish, with a well-marked sericeous ochra- 
ceous outer border ; primaries below brownish, with the costal 
and outer margins ochraceous ; secondaries stramineous, 
becoming ochraceous towards the base of the costal and the 
apex of the outer margins ; body above pale buff, with the 
head, shoulders, and prothorax ochreous ; below ochreous ; legs 
slaty grey above, the tibiae and tarsi greyish biwn below. 
Expanse 1 inch 6 lines. 

Xokohama {Jonaa). 

Also allied to L. inaolita* 

20. (Eonistis dives^ n. sp. 

Nearly allied to quadra^ but the primaries of a much 
deeper colour, the male with the external sericeous ^order of a 
deep leaden-grey colour and of less than half the width j the 
female with the primaries longer, bright orange j the seconda- 
ries in both sexes paler. Expanse ^ 1 inch 9 lines, S I iftch 
10 lines. 

Yokohama {Jonas), 

The wings of this species are somewhat narrower than those 
of (E, quadra. 
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21. JEmmefaBCiata^ n. sp. 

Primaries white, crossed in the centre hj an irregnlar grey 
band bounded on each side by a series of black spots ; the 
base of the costa, two large basicostal R]}Ot.s, and four dots on 
the basal area black ; four spots forming an imperfect discal 
series (the largest on the costa), an apical spot on the fringe, 
a second spot iu‘ar the centre of the fringe, and two marginal 
dots between them black ; secondaries grey, the fringe white 
with a central brownish spot ; body white, the shoulders and 
teguki black-spotted : underside grey, with white fringe, a 
dusky spot at the end of each discoidal cell ; primaries with 
two anti secondaries with one spot on the fringe ; body whlty 
brown, legs grey. £xi)anse 11 lines. 

Yokohama {Jonas) ^ Hakodate {Whitely), 

The example from Hakodate is paler than the type. 

22. Eugoa grism^ n. sp. 

Primaries? silvery grey ; two dots at the base, two spots 
(one on the costa) near the base, two dots placed obliquely at 
the end of the cell, a diffused dash from the costa to the end 
of the cell, and a diffused >-8haped marking in a line with it 
on the internal area, two dots placed obliquely at external 
angle, and two or three irregularly near the apex black ; margin 
slenderly blackish ; fringe sordid while ; secondaries pale 
brown ; thorax grey, tegulse black-spotte(l ; abdomen whity 
brown ; primaries below smoky brown, immaculate, seconda- 
riea pale brown ; body whitish, the legs gi'cyish in front. 
Emanse 1 inch 2 lines. 

Yokohama {Jona£). 

Allied to E. bipunctata and E. distrihuta, 

Pterodecta, n. gen. 

Allied to Cleostris^ but the primaries with deeply and 
widely sin uated apex, forming an acute angle at the extremity 
of the upper radial ; palpi coarser and more densely scaled. 

TypeJ anchora. 

28. Pterodecta ghriosa^ n. sp. 

Allied to P. Felderi and P. atichoraj but altogether 
larger and more brilliant in colour : winp above dark olive- 
l^wn^ with red fringes intersected by a blackish line j prima- 
ite with the costal margin reddish flecked with pink ; a broad 
dkaal bisinuated arched band, as in P. Ps Wert, brilliant scarlet 
dbatiging to cadmium-yellow towards the costal margin : body 
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dark brown, reddisli in front and below. Primaries below witli 
the costal area and outer Ixn’der ferruginous, flecked with pink ; 
a large marginal lilacine crescent at tlie apical sinus; a broad 
discal band as al)Ovc, but scarlet changing to saffron-yellow : 
a bifid spot of the sturic colour below the cell; discoidal cell 
mustard-yellow, enclosing two black-t'dged white dots; iuterno- 
median area greyish brown, becoming blackish a< the borders 
of tlie discnl band ; a large black spot with cuneiform white 
centre at the end of the cell : secondaries ferruginous, irregu- 
larly banded and striated with deeper colour; a squainose 
transverse yellow streak enclosing a reniforrn spot across the 
end of the (‘ell ; thrc'c blac^k spots near tlie base; tips of the 
veins and a marginal line at apex pink: legs whitish, mottled 
with purplisli biown. Exjmnse 1 inch 10 lines. 

YoKohama {Joum)» 

One of the most bc^autiful moths yet discovered ; the female 
is rather smalh'r and paler below, the body and secondaries 
being yellowish. 


Kyctemeridfls. 

PSYCHOtiOES, n. gen. 

Allied to SecuAw {S, annulata). the primaries considerably 
broader, with the discoidal cell snorter, the subcostals united 
at the base, so as to form two j)ra8discoidal cellules, from the 
second of which the true branches are emitted, the first 
branch simple, the second trifurcate, a third branch (the con- 
tinuation of the main subcostal nervure) emitted from the 
siipcro-exterior angle of the cell; the radial emitting a recurrent 
false vein backwards through the cell to the base ; neuration 
of secondaries almost as in Seemio ; body rather moi*e slender ; 
palpi extremely short, barely extending beyond the front of 
the head ; ankmnse slender, with very short pectinations* 

Type P. aterrima, 

24. Psychogo'is aterrimaj n. sp. 

Shining black, the primaries with an obliq^ue narrow snow- 
white band, abruptly and transversely cut off on the median 
interspaces ; secondaries with the fringe snow-white ; prima* 
ties below with the basal area greyish, tlie white band extended 
downwards towards the external angle ; secondarios greyish 
towards the bRsc, the abdonjinal margin grey; an angnkted 
central grey line, dotted with white below the middle ; fringe 
white ; body below grey, the legs and abdomen banded wim 
white. Expanse 1 inch 7 lines. 
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Yokohama {Jonas), 

This species somewhat resembles Baptria exsecuta^ also 
from Japan, excepting in its greater size and the absence of 
the white baud on secondaries. 

PsYCllOSTROrHlA, D. geU. 

Allied to Bnrsada^ but tin' wings much broader, the ncura- 
tion of the primaries entirtdy different, and the autenn» 
shorter and filiform. Primaries with the costal nervurc termi- 
nating at just beyond the middle of the costa; the subcostal 
emitting its branched before the end of the cell, the first simple, 
the second trifurcate ; upper radial or third subcostal branch 
emitted from the supero-exterior angle of the cell, and divided 
a little beyond it into two branches. Secondaries with neura- 
tion much like that of Bursada, 

Type P, melanargia. 


25. Psychostrophia melanargia^ n. sp. 

(J . Primaries shining purplish brown ; a large cuneiform 
discoidal patch, an oblique postmedian band, three large spots 
near the outer border and a little dash on the inner margin 
ochraceous ; secondaries ochraeeous, with a subcostal streak 
from the base and a broad internally angulated outer border 
shining purplish brown ; a bifid apicaj spot and an anal sub- 
marginal zigzag belt ochreous ; fringe with a patch of silvery 
white near the apex of each wing ; body blackish, banded with 
yellow : wings below much paler than above, the bands rather 
wider ; body creamy pale yellow. Expanse 1 inch 7 lines. 

$ . Larger than the male, the yellow area, bands, and spots 
much paler, the basal patch of primaries smaller, the sub- 
marginal belt of secondaries broken up into small ochreous 
spots. Ekpanae 1 inch 8 lines. 

Yokohama [Jonas). 


ChaloosiidaB. 

26. Pidoraa airatus^ n. sp. 

Like P. glaucopis^ but smaller^ considerably darker, the 
white belt of primaries generally wider, but always more 
pl^Uque and with straight external edge, the apex of primaries 
tolow without bluish scales. Expanse 1 inch 11 lines to 
t inches 1 line. 

fiakodatd {Whitely), Yokohama [Jonas), 

Ann, <t Map, N, Hist, Ser. 4. Vol, xx. 


28 
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Liparida. 

27. Leucoma auripee^ n. sp. 

. Allied to L. vau^-nigra^ but larger, without the black 
line on the discocellulars of primaries, the costal area of the 
earae wings dusky, and the veins clothed with silvery scales ; 
the antennas longer, with a black belt near the base and with 
black pectinations ; the anterior legs golden yellow, and the 
tarsi of the remaining legs testaceous. Expanse 2 inches 

6 lines. 

? . Larger, the costa of primaries scarcely dusky, the front 
legs with the femora white oelow. Expanse 2 inches 9 lines. 

xokoharna (Jonas), 

28. Artaxa inienaa^ n, sp# 

Allied to A, flavinata. Primaries golden yellow, with a 
central angulated whitislwbordered band speckled with brown 
scales, fringe sericeous; secondaries bright ocliraceous, whitish 
on costal area, fringe pale yellow ; body yellow, prothorax 
and centre of tegulse whitish : wings below altogether paler, 
creamy whitish, more or less ochraceous beyond the middle, 
without markings. Expanse, cf 1 inch 3 lines, ? 1 inch 

7 lines. 

Yokoliama (Jonas), 

29. Aroa Jonasti^ n. sp. 

(J. Primaries pale sulphur-yellow, a large pale-centred 
brown sj>ot at the end of the cell, the apex with a reddish 
brown, depressed, conical, costal spot, from which two small 
squamose spots are continued obliquely downwards ; secon- 
daries sericeous white, yellowish externally ; body white, the 
collar and metathorax pale sulphur-yellow ; head and pectina- 
tions of antennsB ^avel-orange ; palpi, tibiee^ and tarsi 
ochreous : wings below pale sulphur-yellow ; primaries with 
the costa ochreous, apical portion of costal area sordid oracurc ; 
secondaries with a small Ochreous discocellular lunule. IBx- 
panse 1 inch 6-11 lines. 

Yokohama (Jonas), 

30» Lym(miriafamida^n,sp^ 

AlHed to L, diyge^y the male larger, dark smok7 Wwn ; 
the markings of primaries similar ; secondaries darker, uni<^ 
fomly dark smoky brown, the frin^ varied with paler ^otst 
wings below like those of L, dUpar in pattern, but difiering 
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in tlioir fuliginous colour. Female with the primaries covered 
all over with fuliginous scales, which become more sparse 
towards the outer margin; the lunated diacal lines nearer 
together, the innermost one (running from the end of the cell) 
barely distinguishable, the second indistinct, the third con- 
sisting of broad lunated fuliginous spots ; secondaries pale 
dull sand)' yellowish, with a broad subinarginal pale brown 
belt; marginal spots wanting; thorax speckled with fuligi- 
nous like the primaries; abdomen pale sandy yellow, the 
terminal segments bordered with pink : wings below sordid 
sandy yellowish, with pale greyisli submarginal belt ; disco- 
cellular spot of secondaries blackish. Expanse, 6 2 inches 
1 line, ? 2 inches 10 lines. 

Yokohama {Jonas), 

Also allied to L, japomca of Motsehulsky, but smaller and 
darker. 


31. Lymaniria aurora, n. sp. 

Male of the form and general coloration of />. dispar, but 
the primaries pale fuliginous brown crossed by three irregular 
whitish lines near the base and three lunated wliitish streaks 
beyond the middle, the inner streak blurred and indistinct, the 
outer one subraarginal ; a whitish dot at the end of the cell ; 
secondaries almost as in L. dispar. Female more nearly 
resembling L, grandis ; the primaries greyish white, pink at 
the base, with two zigzag basal blackish lines, the centre of 
the wing and outer border crossed by lunated dusky belts ; a 
grey 8{K)t in the cell and a inai^inal series of blackish spots ; 
secondaries pale pink, brightest at abdominal margin, a spot 
at the end of the cell and a subinarginal band grey, margin 
spotted with black; thorax white, aMomon pint with white 
anal segments ; mai'gins of eyes, palpi, and legs rose-red ; 
femora and tibiae grey below ; tibiae and tarsi oanded with 
black. Wings below greyish, margined with pink and with 
dusky marginal spots. Expanse, ^ 2 inches 1 line, S 3 inches 
2 lines. 

Yokohama* (Jonas), 

32. Dasyckira lunulata, n. sp. 

Primaries sihre^ white, irrorated with black, crossed near 
the by an oolique blackish line commencing in three 
smalL fusiform, black-edeed, brown spots^ followed hf ^ 
ti^ktsh costal dash; disk crossed W a sinuous ItmiilMi 
blaekish line ; a subconfluent seri^ of submarginal 
Inhules! secondaries of male fuliginous, of female 
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whitish ; a dusky spot at the end of the coll, and two dusky 
discal stripes paralld to the outer margin ; a marginal row of 
blarkifth spots; outer border of male white, fringe while: 
body white, thorax greyish ; abdomen of male with lateral 
dusky belts ; antenn® with ferruginous pectinations. Below 
sordid white with a black spot closing each discoidal cell ; a 
discal dusky stripe, forking in the male ; this sex also with 
dusky subcostal and median longitudinal streaks; female with 
dusky marginal spots in the primaries. Expanse, ^ 2 inches 
1 line, ? 2 inches 8 lines. 

Yokohama [Jonae). 

[To be continued.] 


Lll . — Description of an apparently new Species (f Humming- 
bird of the Oenus Amazilia. By D. G. Etj.iot, F.R.S.E. 
&c. 

Amazilia lucida. 

Adult Crown of head dark metallic gra^^s-green ; upper 
surface shining grass-green, lighter than the head. Upper 
tail-coverts golden bronze. Throat, breast, abdomen, and 
flanks metallic grass-green, a light mouse-coloured spot on 
the lower part of the abdomen. Thighs white, feathers fluffy. 
Under tail-coverts dark bronzy brown, edged with white. 
Wings dark purple. Tail reddish bronze, darkest on the cen- 
tral portion of the feathers along the shafts, with the tips of 
the lateral rectrices bluish black, their edg:e8 reddish bronze. 
This bluish-black colour almost resolves itself into a subter- 
minal bar, and is especially conspicuous on the underside of 
the tail. Bill apparently brownish red, perhaps flesh-colour 
in life, with a dark tip. Total length SJ inenes, wing 2J, 
tail 1^, culmen f . 

Hah. Stated to be Columbia. 

This seems to be a very distinct species, belonging to that 
section of the Amazilim to which Cabanis gave the generic 
term of Pyrrhophwna^ and appaiently comes near^t to the 
species generally known as P. Devillei^ Bourc., but differs ftom 
it^ and, indeed, from every other member of the genus Ama* 
zuia^ by the coloration of the tail and its coverts. The orown 
resemhies somewhat that of the bird called by Hr. Qmdd 
Erythronota Feliciw] but there is no further resemUanoe 
between them save that, as with sevc^id others of these cloaoly 
allied birds, the underparts are shining green^ The genus 
Pyrrhophama (in which possibly some would place this neipr 
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sMcieB) was proposed by Cabanis and Heine in the ‘ Muaeum 
Heineanum’ (Th. iii. p. 35, 1860), without any characters to 
designate it having been given, to contain about half of those 
species originally placed in the ^enus AmazUia ; and for the 
remaining portion the term Hemithylaca was instituted, — these 
names to be taken as substitutes for the less-classical ones of 
Amazilia^ EryihronoUx^ Saucerottia^ &c., by which various 
species of this section of the Trochilidee were generically 
known. With a tolerably large series of nearly all the 
known species of these so-called genera to judge from, I 
cannot satisfy myself that sufficient characters exist in any 
one of them to warrant its separation into a distinct generic 
rank from Amazxlia^ the term which was first proposed for 
them, and by which 1 prefer to call them. It is to be under- 
stood, however, that for generic characters, the style of colora- 
tion exhibited by any particular number of individuals, when 
unsupported by any diferences of structure, is not taken into 
any consideration, since it would appear to be very apt to lead 
one into difficulties, as is clearly shown, I think, to be the 
case, judging from the unsuccessful efforts of those authors 
who have endeavoured to arrange these birds into different 
genera, whose characters were mainly those of colour. 

I have not, therefore, adopted the Pyrrhopheena of MM. 
Cabanis and Heine, even in the restricted sense in which it 
has been employed by some ornithologists, deeming it a 
generic term not required to designate even that particular 
section of Humming-birds to which the new Amazilia lucida 
belongs. 


LIII . — Studies on Fossil Sponges. — 1. HexactineUida, 

By Karl Alfred Zittel. 

[Continued from p. 273.] 

Personal Observations. 

\ 

If it be poosible to use the skeleton-spicules as the basis of 
a Intern, sbeh a sjstem ou^bt most certainlj to ezroess most 
dafrlythe inheritea peculiarities, and (^nseoueutly toe natural 
Teiatjotaships of the Hexactinellida. If less attention has 
paid by zoologists to precisely these true skele- 
t^*j^toales tiian to the fiesh-spicnles, this was evidently dne 
tU'tbe uniformity in their skeletal structure possessed even by 
distant ^nera. In the flesh-spicales the differences 
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appeared more definitely ; and, moreover, they could not but 
excite the intereet of the discoverer most vividly on account 
of their marvellous beauty. Thus, in the memoirs of O. 
Schmidt and Carter, we find tlie flesh-spicules very carefully, 
and the skeleton but little considered. Oreater attention was 
bestowed upon it by W. Marshall, and especially by Bower- 
bank, to whom we are indebted for the most thoroughgoinjj^ 
analyses of living Hexactincllida with connected framework, 
and for numerous figures of unsurpassable truth to nature. 

In the fossil Hextvctinellida the skeleton-spicules are gene- 
rally the only ones at all accessible to ol>servation ; and for 
this reason alone particular attention must be paid to them. 
From a systematic point of view, moreover, they are by no 
means so unserviceable as has hitherto been often supposed. 

The whole development and formation of the SKeleton* 
spicules is governed by the mode in which they unite with 
each other. In this respect the Hexactincllida divide into two 
natural and apparently shai'ply separated groups ; — 

' I. Lysbakina, Zittel. 

Forms in which the sJceleton-spicules generuUy remain iso- 
lated and are only united hy sarcode. 

II. Dictyonina, Zittel. 

Forma in which the siceleton-spicules are regvic^ly eoalesoent 
and form a connected latticework with cubiml or polyhedral 
meshes. 


The Lyssakina include the whole of Carter’s Sarcohexacti- 
nellidsB, but besides these also Euplectella aspergillum and 
cucumer. As Marshall has already shown, the cementing 
together of the skeleton-spicules in the two last-named forms 
is effected by an excess of silica, which is secreted in the 
syncytium, and fills up, at least partially, the interspaces of 
the spicules, which are otherwise occupied by sarcode. The 
skeleton-spicules themselves are not hampered, either in their 
development or in their arrangement, by this scaretion of 
silica; and consequently this phenomenon, which I denominate 
cementation,” can only be regarded as of quite seoondiwy 
significance. In the Lyssakina a further grouping in acec^- 
ance with the greater or less differentiation of the flesh-spicul^, 
such as has been proposed W W. Marshall for his Asynau^ 
lolda, would be advisable. The few known fossil representa-* 
tives of this suborder very pro&ibly possess only one fortn of 
skeleton-spicules, and would thferefcre have to take their 
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? lace as Monakidse iu opposition to the Pieionakidse and 
^ollakidee. 

The second group, that of the Dictyonina, contains the 
Hexoctinellida with regularly amalgamated sexradiates. In 
normal development the amafgamation is effected by each arm 
of a spicule applying itself closely to the corresponding arm 
of a neighlx)uring sexradiate, when the two rays are soldered 
together by a common siliceous envelope which is deposited 
umformly around them, and they become so completely amal- 
gamated that their previous independence is indicated only 
by the presence of two separate axial canals. In this way 
regular connected latticed frameworks are produced, in which 
each beam consists of two arms of two different spicules. 
Frequently, however, irregularities in the arrangement of the 
openings of the latticework are caused by a sexradiate to a 
certain extent quitting the ranks, and cementing its arms in 
an arbitrary fashion to the rest of the framework. If one or 
two rays of such irregularly placed spicules attach themselves 
accidentally to the thickened centre of intercrossing of a sex- 
radiate, more than six arras may issue from such a central 
point. Careful examination, however, always shows that the 
supernumerary axial canals belong to a neighbouring sexra- 
diate, and usually also that they do not reach the centre of the 
axial cross. Other irregularities are caused by individual 
rays bending or changing their direction, when the two arms 
of one axis no longer run in a straight line. 

The spot where the axial canals cross (that is to say, the 
ideal centre from which all the six arms of a spicule radiate), 
and where the siliceous tubes meet together, is always indicatea 
an enlargement, the crossing-node.” 

For the dassification of the Hexactinellida the constitution 
of the crossing-nodes furnishes important data. Two modifi- 
cations occur. 

1. The crossing-nodes form a simple stronger or weaker 
thickening arouna the enclosed sexradiate axial cross of the 
central canals [Farreay Aphrocallistes, Craticulari<Zy Poro*- 
sponffia. &c.). 

2*. Tne crossing-nodes have the form of an open octahedron. 
This peculiar structure is produced by the siliceous secre- 
tion of the syncytium taking place in smaller quantity at the 
erosslng-nod^. The central canals of the six rays form aa 
ticsial cross enclosed by very thin tubes in a hollow octahedral 
sniu!!e, bounded by oblique siliceous beams, by which the m± 
laidiened arms of the coalescent sexradiates are united. W 
oblique uniting beams there are always twelve around a 
orossing-node ; and they are always placed exactly like the 
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edges of a regular octahedron. From the size of tilns space, 
enclosed by solid siliceous rods, the strength of the octahedral 
edges, and the more or less regular or distorted form of the 
lumina taking the place of the lateral faces of the open 
octahedron, valuable systematic characters are to be obtained. 
When the state of prcHcrvatioii is good, it may be ascertained 
with perfect certainty that the axial canals pass uninterruptedly 
through the cavity, and forma very elegant axial cross within 
it. But as their siliceous envelopes are very thin they are 
easily d^^atroyed ; and the octahedral nodal points then acquire 
the figure described by (). Schmidt in IScyphia striata** 

Among living Hexactinellida we fire acquainted with lat- 
ticed frameworks with such octahedral nodal points (lanteni- 
spicules) only in Myliusia Grayi^ Bow., and MyJiusia Ztttelh\ 
Marsh. MS. ; in the fossil fonns, however, they are widely 
diffused {Codoptychimi^ Ventriculites^ Becksia^ Plocoscyphia^ 
Paohyteichisma, &c.). 

A peculiar phenomenon is presented in the genera Farrea^ 
Dactylocalyx^ and AphrocalHstes by the exceedingly minute * 
sexr^iate Stellules, winch are firmly attached by one ray to a 
siliceous fibre of the latticework, but otherwise resemble the 
other s(*xradiates of the framework in every respect, and also 
possess fine axial canals, whilst elsewhere canals are never to 
DC observed in the root-like processes or spines of the siliceous 
fibres. It is possible that these stellules, with which I am ac- 
quainted also in some fossil Ilexaetinellida, may be young, still 
undeveloped spicules ; but possibly they fulfil the function of 
the flesh-spicules, although they do not lie free in the sarcode. 
Bowerbanx figures such small spicules in several species of 
Farrea ; Carter regards them as after-formations. 

In general, the differences presented by the latticed frame- 
work of the fossil Hexactinmlida are so considerable that in 
many cases we can determin^enerically even a small isolated 
fragment or a preparation. Tne size ol' the meshes, the octa- 
hedral or solid constitution of the crossing-nodes, the orna- 
mentation of the siliceous fibres with prickles, spines, or root^Iike 
prowsses, as well as the arrangement of the coalescent sex-’ 
radiates themselves, furnish im|K)rtant systematic data, which 
vary but little in the same species or even genus. 

Nevertheless the one-sided consideration of the microstruc- 
ture of the framework would lead to no satisfactory result. 
Many forms differing greatly in other characters possess un 
almost exactly accordant skeletal stnicture. Thus W. Mar- 
shall has already shown that the framework of Fwriete agrees 
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to such an extent with that of many fossil HexactinelHda^ 
that it is sometimes auite impossible to say whether a micro- 
scopic preparation is derived from the recent Philippine sponge 
or from a fossil sponge from Frankish Switzerland. The same 
phenomenon is presented by several genera of fossil Hexac.ti- 
nellida when wc compare them witli one another. 

Consccpicntly u e require other characters for the discrimi- 
nation of the gen<*ra. As the flesh-spicules are usually defi- 
cient in thii fossil skeletons, the relation of isolated siliceous 
structures, when any such are present, to the neighbouring 
skeletons is rarely demonstrable ; these can only be regarded 
as of subordinate value in a system of tlie Dictyonina which 
is intended to extend to the fossil forms. The peculiarities 
presented by the surface of the solid skeleton, the water-canal 
system, with the ostia belonging to it, and the external form 
of the sponge-body are more impoitant for this ])urpoae, 

1. The surface of the skeletons of Dictyonina differs in 
many genera in no respect from the inner paits. The lattiee- 
meshes are of the same size ; the siliceous trabeculee are the 
same in arrangement and nature as the rest of the skeleton ; 
in short, the surface is perfectly naked. This comparatively 
rare case is known in certain species of the living genera 
EuretCj Farrea, and Mylimiu ; among the fossil Dictyonina. 
Pachyteichisma and Verrucocwlia^ for example, have naked 
surfaces. 

Much more frecjuently both surfaces, or at the least the 
outer one, are entirely or partially provided with covering 
layers {Deckschichten) of diftcrent constitution. Etallon, 
K^mer, and Pomel have already called attention to the im- 
portance of these covering layers {Ferienchyrny Etallon ; Epi^ 
dermis f F* A. Riimer; coitche pell ioulairey Pomel). 

A frequent form of covering structure is produced thus : — 
The arms of the outermost layer of sexraaiates situated in 
the plane of the surface are thickened, or widened in the form 
of laminie ; or they form rough and perforated, rectangularly 
crossed beams of very dissimilar form, by tne emission of 
lateral branches, which in their turn become soldered together 
and at the same time thicken. The outwardly directed ray of 
the sexnidiate is always aborted ; the inwardly directed one, 
on the contrary, is united with the latticed framework. 

8ttch covering layers are only slight modifications of the 
li^ticework itself, lliey generally still allow a mesh-like ar- 
rangement to be recognized, although the lumina of the 
i^Wies may be considerably and very unequally narrowed. 
Ac<Jording to the greater or less secretion of silica, the surface 
.acquires a coarsely or finely perforated constitution. Never- 
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theless the arrangement of the subjacent latticed framework 
may still be recognized in the covering layer from the regular . 
position of the axial canals. (Examples, Marnhallia^ VaJlo^ 
dictyon^ Fleurope^ Pfoco«c^/;Aia, under surface of Cceloptychiumy 
Oraticulariaj &.c.) 

Sometimes covering layers are produced by tlie uppermost 
layer of sexradiates of the skeleton emitting root-like processes, 
which anastomose with each other, and in this way form a 
felted tissue consisting of solid siliceous fibres. Inis either 
coats the surface of certain parts of the sponge-body, or it only 
fills the meshes of the uppermost layer of the latticed tissue 
[Etheridyia ) . 

The covering layer attains a greater amount of indepen- 
dence of the true skeleton when it forms a coarsely or finely 
perforated siliceous membrane in which axial crosses of the 
size and form of those in the skeleton-spicules lie irregularly 
dispersed, [Sporadopyle^ GraJticularia^ Sphenaulaxj Spora- 
doBcmiony &c.). 

Independent covering layers originate in quite a different 
manner when the outer, the inner, or both surfaces of the 
sponge-body are veiled oy a coat of sexradiates, resembling 
sometimes an extremely delicate spider’s web, the sexradiates 
being variously cemented together either only by their points 
or by the whole length of the limb ( Casmtiay CypelltUj Tre-- 
madictyon, la these sexradiates, which sometimes diflfer 

very essentially from those of the rest of the skeleton, the 
outwardly directed ray is also always af)orted. In certain 
genera (CypeMta) the large sexradiatcjs of the covering layer 
are sometimes only united at their tips hr slight siliceous 
bridges ; in others they lie like stars imbedded in a thin sili- 
ceous membrane whicn coats the surface of tJie sponge 
cypelltay Porosponc/ia ) , 

In those cases in which tlie spicules of the covering layer 
are of a different form from the skeleton-spicules, they iio 
doubt take the place of the flesh-spicules ; but whether this ie 
the case when the covering layer is produced only by a thick- 
ening of the skeleton itself, appears to be doubtful. The 
question can only be sottlea wnen we know living Hexacti'* 
nellida with the surface of a similar constitution. 

In some fossil Dictyonina {CyaHspongtaj 
outer surface of the sponge-body is coated with a dense eili- 
ceous membrane, whicn is entirely free from axial erosseS or 
enclosed spicules. 

These variously developed superficial struetures evidently 
are intended to give the sponge4)ody greater firmn^S, and to 
protect it against assaults from without, The covering layers 
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themselvcft, moreover, affect the external appoaratice of the 
fossil sponges in so high a degree that A. Komer and Pomel 
have already given them wliat appears to mo to be too much 
systematic importance. 

2. The canal-system for the circulation of the influent and 
effluent water, witli the openings belonging to it, is of more 
importance pliysiologically than the covering layers. 

In the Hexactinellidtt the walls of the sponge-body are 
usually only of small thickness, and they enclose a very wide 
central space of tubular, cylindrical, or funnel-like form. In 
the trochiform, infundibuliform, and cylindrical Ilexfictinellida 
the wide central space is best conceived as a common stoma- 
chal cavity ; and consequently such sponges are to be regarded 
as monozoic bodies ; the superior terminal aperture would then 
be described as the osculum. In branched, lamelliform, or 
nodose bodies, and in such as are comjiosed of ma 2 andriform 
tulies, the question of individuality is generally hard to settle, 
as the apertures wliich have hitherto been usually regarded as 
oscula are often distributed quite at random and frequently 
appear scarcely to stand in connexion with gastral cavities 
{(tuettardiaj Phurostoma^ FUut^ape), 

The passages by which the water penetrates into and .flows 
through the sponge-body, in opposition to these oscula and 
pseudo-oscula, are extraordinarily constant in their character, 
and thereby furnish excellent systematic data. According to 
HUckel^, the canal and water- vascular system is the most 
significant, and physiologically and morphologically the most 
important system of organs in all sponges. It determines not 
only the most essential differences m the fonn of the body in 
the various groups, but also more or less the structure and 
form of the skeleton. 

In ^neral the canal-system in the Hexactinellida exhibits 
very simple conditions, which in many respects remind us of 
those of’ the Byoones. Usually it is composed merely of a 
great number of simple, very rarely ramified canals, which 
penetrate in a radial direction either perpendicularly or ob- 
uquely into the walk Only exceptionally the canals perforate 
the Whole thickness of the wall {AphrocalUstes) j much more 
frequently they continence either on the outer or inner surface 
of the wall, and terminate cmcally immediately within the 
opposite ^surface ( Ventriculites^ Gmeinopora^ SpgradoppU^ &c.). 
In this wigr, therefore, the usually round ostia of the two sw- 
foees stiemd in alternating series. 

The circulation of water is effected in the simplest form 
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when, the wall of the sponge-body being thin, the latticed 
skeleton and the surface are of such coarse meshes that the 
water can pass in and out unhindered. In this case true 
canals arc superfluous, and in the living state each mesh- 
opening of the surface of the skeleton probably corresponded to 
a dermal pore in the syncytium. Examples of Hexactinellida 
with a coarsely-meshed skeleton without any canals or ostia 
are presented by the genera Farrea^ Eurete^ Myliusia^ Mar^ 
shaUiaj and CaUodictyon, 

In certain Hexactinellida the water-circulation may be 
effected, in the absence of true radial canals, by a strong fold- 
ing of the wall. For example, there are Ventriculites in 
which the wall lies in meeandriform folds, between which, on 
both surfaces, deep longitudinal furrows run from tlie upper 
margin of the cup down to the base. These furrows quite 
suffice for the permeation of the fl|>onge-body ; and conse- 

J uently all radial canals or large superficial apertures may be 
eficient. 

But if in Hexactinellida with raamndriform-folded wall the 
folds lie close together, and in this way constitute a continuous 
wall {Ventrumlites)^ or if the wall attains an extraordinary 
thickness {PachyteichiHma)^ the necessity for a canal-system 
capable of conveying the water into the interior of the skeleton 
is established. Therefore the csecal radial canals, the ostia of 
which are variously distributed on the two surfaces, then make 
their appearance. 

In general it may be recognized as the rule in the Hexacti- 
nellida, that the development of the canal-system keeps pace 
with the thickness of the wall, or with the density or the 
latticed framework. All genera with a very finely meshed 
tissue possess canals, even when the wall is reduced to a 
lamella no thicker than paper {L^tojphraaifm Murdii»oni)^ 

A very peculiar and complicated canaf-system is possessed 
by some of the most ancient Hexactinellida, with globular^ 
stalkless sponge-bodies (Astylospongid®). In these remark- 
able sponges me wall is of very consid^able thickness ; the 
central cavity is either entirely deficient or it occurs as a 
funnel-shapeoi depression on the upper surface. The whole 
mass of the s^nge-body is traversed by numerous simpjle 
canals arranged in radii, running from the periphery towa:^ 
the centre. Tl^ese radial canals are crossed by other strong 
canals, which are likewise arranged in radial series^ bet 
traverse the sponge-body through ^ its whole height, rmming 
parallel to the surmce. This constitution of the canals, wbicn 
never occurs in living or mesolithic Hexactinellida, almost 
exactly represents the water-canal system observed in some 
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Lithistida. In the Astylospongidce, however, the canals 
appear to have exercised no influence upon the microstructure 
of the skelcton-spiculcs ; for these are as sharfdy discriminated 
from the skeleton of the Lithistida as those of the later 
Iloxactinellida. 

Besides the true water-vascular system there is in some 
Hexactinellida also a so-called “ intercanal system.” The 
tubular cavities and larger or smaller apertures on the surface 
to which Hiickel* gives this name are ])roduced simply by 
the peculiar coalescence of certain parts of the sponge-body. 
Physiologically they have nothing in common with the true 
canal-system ; and they never show any constant characters in 
their course or tlieir form. What Il^kel says of the inter- 
canal system of the Calcispongiaj applies also essentially to 
the Hexactinellida ; and on this subject 1 may therefore simply 
refer to the classical monograph of the Calcispongise. 

In the Hexactinellida an intercanal system occurs only on 
composite stocks, and, indeed, chiefly when the corini are 
composed of tubes which grow labyrinthically through one 
another and leave irregular interspaces free. The intercanal 
system is developed in a r^iarkablo manner in Etheridgia^ 
IVemaboliteSy CyatiHpongia^ and Phcoacyphia, 

We must be very careful not to confound the apparent 
stomachal cavities (psoudogastres) and oriflees (pseudosto- 
mata) formed at the surface by the intercanal system (Et/ie- 
ridgiay Plocoscyphia^ &c.) with true gastral spaces and their 
apertures. An investigation of the depression will in most 
cases at once show that such apparent stomachs are not im- 
mersed in the true skeletal mass and bounded by a continuous 
wall, but that they rather represent interspaces of usually 
irregular form, the walls of which are formed by the outer 
aur&e of parts of a sponge-body of different values. 

8. Although the external form of the sponge-lK)dy is gene- 
rally subject to the greatest variations and is scarcely taken 
into consideration in all the more modern systems of living 
apongeS| it nevertheless merits a higher estimation in the case 
of the vitreous and calcareous sponges with firm, stony skele- 
tons* It is true that we can onljr exceptionally recognize 
g^Oera at once from their characteristic external form (Obfo- 
ptyehitmj EuplecteUa)y as, in general, the same forms are 
exactly repeated in the Hexactinellida, the Lithistida, and the 
CoiciapongiDS with anaatomosing fibres. Moreover it is abso- 
inteljr impossible to determine generically a cup-shaped, bowl- 
i^aped, tunnel-shaped, or cylindrical sponge of the order 
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Hexactinellida without taking into consideration the skeletal 
structure and the canal-system. 

Nevertheless the general form of the body must not bo 
neglected in a natural system as a secondary aid. If the rela- 
tionships of a Hexactinellid have been established by the 
investigation of the skeleton and the canal-system, the external 
appearance generally furnishes excellent characters for the 
distinction ot the genera and species. 

Hitckel and Carter, who certainly cannot be charged with 
undervaluing the microscopic structure, and still less with 
overestimating tlie value of the external appearance of the 
sponge-body, have principally distinguished the genera within 
the larger grou[)a, both of Calcispongise and Hexactinellida, by 
their external form. But what is justifiable in the case of 
living sponges will also be admissible in that of the fossils. 

The general form of the 8{)onge-body, the constitution and 
thickness of the wall, the size, form, and position of the cen- 
tral cavity, the mode of union in the polyzoic forms, furnish 
valuable data for classification. Special interest also attaches 
to the mode of fixation of the sponge to the bottom. The 
want of a so-callod root, or its nature when present, sometimes 
serves for the recognition of the different genera. 

In the fossil Dictyoniua beard-Uke roots, composed of long 
isolated siliceous spicules, have not yet been detected with cer- 
tainty. Generally the root forms a stalk-like prolongation, a 
nodose or lamellar dilatation, or a ramified base to the spon^ 
body. It consists of siliceous elements, which either agree 
more or loss with those of the rest of the sponge-body in form 
and arrangement, or the tissue of the root shows a striking 
difference from the true latticework. The lattice-etructure 
becomes indistinct, and the root consists of long parallel sili- 
ceous fibres usually without an axial canal, the production of 
which from Hexactinellid tissue is generally indicated only 
by the transverse unions whidi occur at more or less regular 
intervals. 

I must reserve a detailed description eff aU the characters 
hitherto mentioned for a special work upon the fessil sponges 
which occur in Germany. For this comprehensive mono- 
graph a portion of the text and the figures of tlie miorostme- 
ture of almost all the genera of Hexactinellida are already 
comnleted. I have been forced upon this larger work in port 
by the lamentable conditt<m of palwospongolo^cal literature^ 
but partly also by a feeling eff responsitili^, vmiob urges me 
not merdy to erect the rough framework of a syi^<»n upon the 
sure bases obtained by a new method of investigation, as in 
the present memoir, but to himd over the building also in a 
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complete state to my mllahorcuteura. It is true that there were 
greater diflSculties in the way of obtaining the material for a 
thorough investigation of fossil sponges than I had anticipated : 
for in general these fossils could only boast of having attracted 
but little attention. In consequence of this circumstance 
large complete collections are still wanting • even in the 
richest rnuseumsj as a rule, only particular localities are repre- 
seated in a satisfactory manner. Through the great kindness 
of many friends^, however, I have already succeeded in 
obtaining, not only from Germany and Bohemia a great 
number of the species described by Ooldfuss, MUnster, F. 
ROmer, Reuss, Geinitz, Schlilter^ I . A. Romcr, and others, 
partly in typical original specimens, partly in specimens 
which were furnished with authentic determinations by the 
authors, but I also obtained abundant material for com- 
parison from Russia and England through the kindness of 
M. F, Schmidt of St. PetersDurg, Prof. Sinzow of Odessa, 
M, Constantine Milaschewitsch of Moscow, and Mr. John 
Edward Lee of Torquay. For the communication of recent 
Hexactinellida and Lithistida my special thanks are due to 
l)r. W. Marshall of Weimar, and Dr. H. J. Carter of Bud- 
leigli-Saltcrton. 

The following attempt at a system of the Hexactinellida 
has not proceeded from a desire to transform the existing clas- 
sifications at any cost ; but when the microscopic method of 
examination which has already proved so admirable in the 
case of the recent Hexactinellida had been also extended to 
the fossil sponges, so many new facts and points of view came 
to light tliat of necessity more or less profimnd modifications 
became requisite in the previous attempts at classification 
both of the recent and fossil Hexactinellida. 


Revision of the Fossil and Recent Hexactinellida^ arranged 
according to their Relationships, 

Class SPONGI.E. 

Order HlSXACmnRlM^ 0. Schmidt 
Siliceous sponges with spicules of sexradiate form, isolated 

^ I hasten here to express publioiy my thanks to those g^tlemen who 
in the most liberal manner placed materials for my investigation at my 
diiposaL I have especially to oSer my thanks to MM. K. Andne of 
Bann, E. B6yri(^ of Berun, W. Flames of Berlin, Theodor Fuohs of 
Vteua, W* Giimlwl of MunicE H. B. Oeinits of Dresden, J. Krenner of 
Bsithi Ottmer of Brunswick, F. Rdmer (xf Breslau, H. Kdmer of Hildes- 
h«lm. A* Sehldnbadi of Halzgitter, 0. Schliiter of Bonn, K. von Beehoeh 
of Guttiugen, and G. Tschermak of Vienna. 
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or soldered together like a lattice — ati axial cross, coosiating 
of three central canals cutting eacli other at right 
at the foundation of all the siliceous structures* the 

true skeleton-spicules numerous flesh-spicules/^ generaHy 
of very elegant form, are frequently present. 

Suborder 1. Dtctyonina. 

Skcleton-spiculcs fused togctlu*r in such a fashion that every 
arm of a sexradiate applies itself to the corresponding arm of 
a neighbouring spicule, when both are surrounded by a com- 
mon siliceous envelope. The connected skeletons consist of a 
latticework with inesiies of cubical and irregular form. Flesh - 
spicules present or wanting. 

Family 1. Astylospongidad. 

Sponge-body very thick-walled, not stalked, free (some- 
times, however, attached by a broad base). Water- vascular 
system consisting of radial canals directed from the surface 
towards the centre, to which are usually added vertical tubes, 
which likewise stand to the number ot 8-10 in radial series. 
Latticed framework rather irregular, with solid crossing nodes. 

Astyloapongia^ . Rom. Silurian. 

Palxxtornanon^ F. Rdm. Silurian, 

Protachilleum^ Zitt. Silurian. 

Eospongia^ Billings. Silurian. 

Family 2. SturetidsB. 

Sponge-body cup-shaj:^!, cylindrical, top-shaped or branched, 
attached. Skeleton latticc-like, the crossing-nodes of the co- 
alescent scxradiates not perforated. Surface naked, or pro- 
tected by a thickening of the outer skeletal layer, sometimes 
coated with a very delicate network of coalesced spicules, 
which differ but little in form from those of the rest of the 
skeleton. This meshed outer membrane also veils the ostia. 
Root-structure similar to that of the rest of the sponge-body 
Flcsh-spicules present or wanting. 

• The flkeleton-Bpicules were originallY defined by Carter (1 cw p. 663) 
as ^Marge spicules which are only concerned in the formiri^ion of the sup- 
portiiig structure or ekeleton.’’ In a memoir which has just appsam 
(Ann. & Mag. Nat Hist. 1877, voL xlx. p. 12D, Cha two Vitreohexabttod 
ud Sponpsy the denomination ‘^skeXeton-spieules ’’ is applied only to the 
larger pm aUiceous structures of the Hexaotinellidai The ooaleseent 
sexradiates which form the connected lattioed skeleton, and which 1 have 
paiiloularly named dceleton-epicuks m this memoir, are called liy Carter 
vitreous fibre.’^ 
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ou CimaUsystem well-developed* Ostia of the decal radial 
canals alternate on the two surfaces. 

"iProi/ot^ngid^ Salt. Silurian. 

Billings. Silurian. 

Archmocyathmj Bulings. Silurian. 

^TrcbcJiyum^ Billings. Silurian. 
t Steganodictym^ IrCoy. Devonian. 

Tremodictyon^ Zitt. Upper Jura. 

Cratieulana. Zitt. Miadle and Upper Jura, Cretaceous, 
Miocene. 

^^Euhroohusy Sollas. Gault. 

J^henaulaXy Zitt. Upper Jura. 

Sporadopyh^TAtt, Tipper Jura. 

^ Sderothamnusy Marsh, t 
h. Canal-system wanting or scarcely developed. 

^FarreUf Bow. Tertiaxy. 

*Eurefe, Marsh. 

Vernicocaelta, Upper Jura, Cretaceous. 

^Aulodictyorij S. Kent, 

Family 3. Coscinoporidss. 

Sponge-body cup-shaped, stellate, or branched, frequently 
compressed. Iladial canals very numerous, simple, straight, 
blind. Ostia small ; skeleton finely meshed, dense, strong, 
prevented from a regular formation of cubical meshes by the 
numerous radial canals. Crossing nodes of the sexradiates 
solid, rarely perforated. Covering layer generally deficient, 
or formed by thickening of the outermost skeleton-layer. 
fBothroconttSf King. Permian. 

Leptephragma^ Zitt. Cretaceous. 

Phurostomay R5m. Cretaceous. 

Oueitardiay Mich. Cretaceous, Eocene. 

CoAcinoporay Goldf. Cretaceous. 


Family 4. MallitioiiidSB* 

Sponge-body branched, globular, or lamellar. Wall com- 
pletely permeated by numerous tubular water-canals, and 
thereby divided into cells like those of a honeycomb. Skele- 
ton-sf mules with solid crossing-nodes. Surface (? naked, or) 
▼eilea by a delicate, meshed or porous, siliceous coat, which 
e>lao covers the apertures of the canals. Boot deficient. 
*A]^robdliste9y Gray. Cretaceous, Miocene. 
^mddingiay S. Kent 

t The genera marked with an * areliring at the present da^. 

% Also Siaurofmfta, Sollas. 

Am* <fe Meg* N* Hist, Ser. 4. VoL xx. 29 
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Family 5. VeEtriculitidiB. 

Sponge-body simple or polyzoic, cup-shaped, funnel-shaped, 
cylindrical, top-shaped or branched. Wall mfleandrically 
folded. Latticed framework with octahedrally perforatea 
crossing - n/>des. Canal - system generally well-developed. 
Radial canals caecal. Both surfaces with ostia or longitudinal 
furrows. Covering layer rarely deficient, generally produced 
by thickening of the outer skeletal layer. Root consisting of 
elongated siliceous fibres without axial canals, united by 
transverse bridges. 

a. Without root. 

Pachyteichisma^ Zitt. Jura. 

Trocnobolus^ Zitt. Jura, 

/>. With root. 

Ventriculites^ Mant. Cretaceous. 

Schizorhahdus^ Zitt. Cretaceous. 

Tretostamnia^ Pomel. Miocene. 

Rhizopoterion^ Zitt, Cretaceous. 

Sporadoscinia^ omiA- Cretaceous. 

Liemoainion^ romel. Cretaceous. 

PolyhlcLstidiurriy Zitt. Cretaceous. 

c. Upper margin of the cup with a finely ixirous covering 

layer, 

Gejyhalitesy T. Smith (p. p.). Cretaceous. 

d. Outer surface furnished with a dense siliceous coat* 

Lepidospongiay Bdm. Cretaceous. 

Family 6. Staurodennida. 

Sponge-body top-shaped, cup-shaped, cyliudric^ rarely 
branched. Latticed skeieton more or less regular. Cfrossixtg- 
nodes solid or octahedrally perforated. Outer or both surfaces 
of the wall furnished with stellate spicules, which differ in 
form from those of the rest of the skeleton, and are either only 
loosely cemented to one another, or imbedded in a connected 
siliceous coat. 

a. Canal-system well-developed. Sponge-body cup-shaped, 
cylindrical or branched. 

Cypelliay Pomel. Jura. 

BtauroderTmf Zilt. dura. , 

Porocypettiaj Pomel. Jura. 

Caseariuy Quenst. Jura. 

i. Canal-system slightly developed. Sponge-body laimel-'* 
liform* 

Porospcmgiay D’Orb. Jura* 

(^hrysUmtUy Zitt. Cretaceous. 

fPiaoochlaimaf Pomel. Miocene. 
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Family 7. Xaaaiit^MpoiQfito 

Sponge«body consisting of fndiandrically tortuous and anas- 
tomosing thin-walled tubes or laminas. Canal-system defi- 
cient or scarcely developed. Intercanal-system always present. 
Covering layer deficient or forming a connected siliceous coat 
upon the surface. 

a. Without special covering layer, 

Plocoscyphtay Reuss. Cretaceous. 

*DactylocdlyXj Stutchb, 

^PeriphrageUaj Marsh. 

^Myliusia^ Gray (p. p.)* 

h. With a covering layer. 

TremahoUtes. Zitt. Cretaceous 
Etheridgia, Tate. Cretaceous. 

Toulminiaj Zitt. Cretaceous. 

Camerospongia. DX)rb. Cretaceous. 

Cyatispongiay liom. Cretaceous. 

Family 8. Callodictyonidtt. 

Sponge-body cup-shaped. Wall consisting of very regular, 
wide-meshed latticed framework with octahedral crossing- 
nodes ; canal-system wanting or confined to the covering 
layer of the outer surface, which is sometimes very thick. In 
the interior of the wall the circulation of water takes place 
directly through the meshes of the latticed skeleton. 

a. Wall naked. , 

CallodiotyonyZxiU Cretaceous. 

Ma/rshaltia^ Zitt. Cretaceous. 

BeeJesia^ SchlUter. Cretaceous. 

4. Outer surface of the wall furnished with a thick covering 
layer, which agrees in structure with the tissue of the 
root. 

Pleurcpej Zitt. Cretaceous. 

Zitt. Cretaceous. 

Family 9. Ccsloplycbidsd. 

Sponge-body umbrdla-shaped, stalked. Wall thin, deeply 
folded, me central cavity divia^ into radial chambers, CTpper 
surface flat or depressed, entirely coated with a connected 
covering layer, wnich ^nerally consists of attenuate finely 
and coarsely porous bands. Canal-ostia only upon the lower 
aur&ce of the umbrella upon the back of the folds, sometimes 
alio on the stalk. Latticed framework with large regular 
cubical messes. The crossing-nodes of the eoalescent sex- 

29 * 
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radiates octahedrally perforated ; arms of the sexradiates with 
spinous and root-like processes, 

C<BoptycMum^ Goldf, Cretaceous, 

Suborder 11. Lvbsakina. 

Entire skeleton consisting of spicules which are united only 
by Barcode (exceptionally also by lamellar siliceous matter ui 
an irregular fashion). Flesh-spicules generally present in 
abundance and much differentiated. 

Family 1. Monakida, Marshall. 

Entire sponge-body composed only of homogeneous spicules. 

Acantho8]^onQ{ay M^Coy. Silurian, Carboniferous, 
Stauraotinella^ Zitt. Jura, 

Family 2. FleionaJddn, Marshall. 

Principal moss of the skeleton formed of pure sexradiates, 
but with these broom-forks or rosettes. 

^Askonemay Kent, 

^Lannginellay Schmidt. 

Family 3. PoUaUto, Marshall. 

Forms of the skeleton- and flesh-spicules very multifarious. 
Special dermal skeleton and lining of the ratrm cavities pre« 
sent. Base generally forming a root-tuft of long siliceous 
spicules. 

^Holteniay Schmidt, 

^Pheronemay Leiify, 

^ Orateromomhay Gray. 

^^RosseVay Carter, 

Schmidt. 

*rlmodictyony Schmidt. 

^EupUcteUay Owen. 

^H^rodictyony W. Thomson. 

^LabartUy Gray. 

^Semperellay Marshall {Mm&tinay Gray). 

^IJyalonsma (Oarteina)y Gr|y. 

?Acesiray Rbm. Silurian. 

Conditions of Existence and Dists^ution of tis FdMil^ 
Hewaeiinellida. 

In his first, frequently cited memoir, W. Marshall gives Sk 
tabular revision of the geographical and bathymetric distri*^ 
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bution of the recent HexactinelUda^. Aocordinff to this, these 
sponges occur from about 65® N. lat. to about 50® S. lat., and, 
inde^, at the very considerable depth of from 500 to 4000 
feet. The recent Hexactinellida are therefore strictly inhabi- 
tants of the deep sea. 

This fact may Justify us h priori in coining to the conclu- 
sion that the fossil forms also probably existed under similar 
circumstances. A nd, in fact, considering the mode of occurrence 
of the fossil Hexactinellida we arrive at the same result. 

In this respect, indeed, the Palieozoic forms give us no 
information. The genera at present known in the Silurian 
{Aatyhspongia. Pal^omanonj Protachilleum^ Eospongiaj Pro- 
tQspon^iuy Cafathiumy Trachyumy ArchwocycUhuSy Acantho^ 
spongtay and 7 Aceatra) differ in essential characters from the 
later Hexactinellida, and possibly required other conditions of 
life than their successors. In the Devonian and Carboniferous 
Limestone and in the Dyas our order is as yet represented only 
by the very insufficiently investigated genera Steganodictyon 
(DevonianJ, (Carboniferous), mA Bothroconm 

(Dyas). in Canada Archceo^aihus and Eospongia occur in 
the Potsdam, Calathium and Trachyum in the Quebec group, 
consequently in the very oldest Silurian (« Cambrian) forma- 
tions. In Tennessee there are numerous examples of Astylo- 
apongia and Palcaomanon in the Middle Silurian Limestone ; 
whilk in Europe the former genus is found in Esthland and 
Gotland in Upper Silurian deposits, atid all over Northern 
Qfwrmany in diluvially transported material. In general the 
sponges arc associated with Brachiopoda, Trilobites, and Ptero- 
poda. and occur in deposits to which one may equally well 
ascribe a pel^c or a littoral character. 

From the Trios and Lias no HcxactinolUda are at present 
known ; and even in the Dogpr there are only isolated ex- 
amples of the genera Tram^ietpon and Craticulariay and, 
indeed, in the Inferior Oolite, in the Bath and Kelloway 

The Upper Jura exhibits a rich development of Hexacti- 
nellida, but only where it occurs in the form of limestone. 
The Spongitenkalk ’’ of the White Jura y and J,.as well as 
the so-called Birmensdorf beds in Poland, in the Swiss and 
French Jura, and in the neighbourhood of Niort, are the chief 
localities for Jurassic Hexactinellida and Lithistida. They 
also appear quite isolatedly in the Corallian deposits of 
difibent localmes. They are, however, completely deficient 
in the muddy or sandy littoral formations of Northern France. 
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England, and Northern Germany. If we glance at the rest 
of the fauna of the ‘‘ Spongitenkalk,’* the abundance of 
Brachiopodfl, Crinoids, and here and there of Foraminifera, 
and the absence of true shore-hauntinff Gastropods and Lamel- 
libraiichs, are in favour of the production of these deposits 
in deep water. The genera difiused in the Upper Jura 
are Tremadictyonj Graticularia. SphenaulaXy SporadopyU^ 
Verrucooceliay Pachyteichismaj Tromoholus. CypelUa. Stau^ 
roderma^ Casearia^ Porospongia^ Porocypelliay and ataura^ 
tinella. 

The distribution of the Hexactinellida in the Cretaceous 
formation leads to a like result. In the older stages they are 
entirely wanting or only occur singly. They appear in greater 
abundance only in the Cenomanian group, in which the deposits 
developed as “ Planer ” in the abundance of Foraminifera 
and the scarcity of littoral animals l)ear the character of deep- 
sea formations. North Germany, Saxony, Bohemia, Silesia, 
and Poland contain the most li-uitful localities for Middle- 
Cretaceous Hexactinellida of the genera Ventriculites^ OysH^ 
spongiay Camerospongia^ Diphdictyon^ Plocoacyphia, Pleuro^ 
stomaj &c. 

The greatest variety of fossil Hexactinellida and Lithistida 
is furnished by the upper division of the Cretaceous formation, 
but only by such deposits as, like White Chalk and certain 
Chalk-marls, have long been regarded for many reasons as 
deep-sea formations. In the littorid Chalk-tuff of Maestricht, in 
the Coralline chalk of Faxoe, and in the Pisolitic chalk of the 
Paris basin, Hexactinellida have hitherto been sought in vain. 
The Cretaceous Hexactinellida are for the most part distin- 
wished from the Palmozoic and Jurassic forms by the ootahe- 
orally perforated crossing-nodes of the sexradiates, and belong 
with but few exceptions to peculiar genera conlined to the 
Cretaceous formation (Ventneulitesy bchizorhohdus^ Litsmm^ 
nion^ Sporadosciniaj Rhizopoterion^ Ce^haliteSy Lep%do8p(mM^ 
Leptopnraama^ PUurostoma^ OmtiardtOy Cosdnopera^ Ophrv^ 
stoma^ Phcoscyphia^ TremuhoUtes^ mheridkia. Touhninmy 
Camero^ongiaj Cystispongia. Marskallia^ Cmhwictyon^ 
repe^ Dtplodictyonj Cmhpiycfdum). Only the genera Gratis 
cuhrta and VerruooocsUa are common to it and the Jurassic 
formation. 

The deddencty of true abyiwial deposits in Northern Europe 
during the various phases of the Tertiair epoch may 
simply explain the deficiency of Hexactmellida in this forma- 
tion. With the exception of small fragments of skeleton, 
possibly belonging to the gen^i Farrsa and Myliusia^ from 
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the Eocene sandstone of Brussels*, and frona Miocene sands 
at Ruditz, in Moravia, and of a M.iocene AphrocaUistes from 
Russia, 1 know of no Tertiary Hexactinellida from Northern 
and Central Europe. 

But even in the South-Europcan Nummulitic formations, 
to which, at least in part, a deep-water origin is ascribed, it 
is remarkable that they occur only as great rarities. The 
only certain evidence of them consists in an Eocene Guet^ 
taratUy which D^Archiac has described from the neighbourhood 
of Biarritz. 

This hitherto unexplained gap, however, is partially filled 
by A. Pomel’s important discovery of numerous Miocene 
sponges in the province of Oran. Among the North- African 
Hexactinellida the genus Craticularia {LaoaHis^ Pom.) takes 
the first place by its astonishing abundance of forms : species 
of AphrocaUistes [Badinskiay Pom.), Trefostuinnia, Pom., 
and Placochlceniaf Pom., as well as a considerable number of 
Lithistida, are also described. 

If, therefore, the fossil Hexactinellida, by their peculiar 
geological distribution, prove to be deep-sea dwellers almost 
as clearly as their living relations, we obtain in these orga- 
nisms an important datum for judging of the mode of forma- 
tion of geological deposits. 

The limitation of the fossil Hexactinellida to deep-sea 
deposits, however, also necessarily involves tlieir intermittent 
occurrence, separated by long interruptions. In formations 
which are at present known only under a littoral facies, there 
are no Hexactinellida. The ditferent sponge-horizons are 
therefore also in part separated by enonnous intervals of time. 
Thus, for example, the Silurian forms are immediately fol- 
lowed by the Upper Jurassic (no true spongitic deposits are 
known in the Devonian, Carboniferous, and Dyas) ; and these 

3 fain are separated by a wide interval from the Middle and 
pper Cretaceous, This best explains the fundamental dif- 
ferences in the successive sponge-faunas in the Silurian, the 
Jura, the Cretaceous, and the Mioc^ene. Under these cir- 
cumstances we ought rather to wonder that there are any 

S mera common to two formations, than that the Jumssic and 
retaoeous Hexactinellida, for example, present great dilFer- 
ences. 

Perhaps there are few divisions of the animal kingdom, 
capable of preservation, of the phylogeny of which palaeonto- 
logy fumisnes so fragmentary a picture. Our entire know- 
' I of the fossil Hexactinellida is limited to isolated and 


♦ Rutot, /,(?. pi. Hi, tigs, as, 34. 
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widely scattered remains of a developmental series, the inter- 
mediate members of which, perhaps, lie buried in deposits now 
immersed beneath the sea, or which arc to be found only in un- 
investigated parts of the earth. That under such conditions the 
construction of genealogical trees must for the present, at least, 
remain an equafiy unprofitable and thankless task need hardly 
be said. 

[To be continued.] 


LIV. — Description of a new Genus and Species ofCicindelidjB 
allied to Tetracha, from South Africa ( Coleoptera Qeode^ 
phaga). By CHARLES 0. WATERHOUSE. 

The very interesting addition to the family Cicindelidae here 
described was obtained by Mr. Thelwall at Lake Nyassa in 
Soutli-eastem Africa, and, as will be seen from the following 
characters, is intermediate between Megacepkala and Tetr^ha, 

Stti'HLODerma, gen. nov. 

General characters of Tetracha, Apical joint of the palpi 
much more securiform than in Tetracha, Elytra rather de- 
pressed, elongate-ovate; shoulders completely effaced. Wings 
none. Anterior tarsi of male witli the first three joints only 
slightly dilated; posterior tibifle with two or three slight 
grooves above. Abdomen with seven segments in the male, 
th^enultimate segment emarginate. 

The anterior tarsi in the male of this insect resemble those 
of Megacfphalay with which it agrees also in being ^terous j 
but in its other characters it agrees more nearly with Tetrajciha, 
From this latter it differs in the form of the anterior tarsi, in 
being apterous, and in having the apical joint of the palpi 
much more securiform. 


Styphloderma asperatwm^ sp. n. 

Nigrum, subnitidum ; genis aeneis, palpis palUde pio^ ; thoraoe, 
postioo parum angostato, convexo, supra antice postioeque aezneo- 
tincto et tuberculato, disco g^abro; elytris elongato-ovalibus, 
parum oonvexis, depressiusou^, subviolaceo-nigns, dense rugose 
asperato-tuberoulatis, singulis guttis duabus ferrugineis ; 
piceis. 

Long. 10| lin., lat. 4 liu. 

Head nearly smooth, with a shallow metallic impression at 
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tlie base of each antenna j cheeks green. Thorax rather 
narrower than the width of the head across the e^^es^ convex, 
narrowed at the base, the anterior and posterior borders 
metallic, sprinkled with roundish tubercles; the disk gibbous. 
There is an obtuse tooth at the side just before each posterior 
angle ; the base is gently arcuate, not lobed in the middle. 
Elytra narrowed at their base, dull black, slightly tinged with 
blue, the surface densely covered with conical tubercles which 
are directed backwards ; each elytron has a small rusty spot 
near the base and another near the apex. The elytra are 
connate. 

Hah, S.E. Africa, Lake Nyassa. Brit. Mus. 

A female example in Mr. Jansou’s collection has the elytra 
more ample, immaculate, and the sutural angle blunted. 


LV. — On a Carhomferous Hyaloneraa and other Sponges from 
Ayrshire, By Professor J. YoUNQ and Mr. J. Young, 

F.G.S. 

[Plates XIV. & XV.] 

Tub rotten limestones of Cunningham Baidland, near Dairy, 
in Ayrshire, were well known to Glasgow geologists, but, 
singularly enough, the value of their contents was unknown till 
the spring of 1876, when Mr. John 8raith, of the Eglinton 
Ironworks, Kilwinning, washed the powdery ddbris and ob- 
tained, besides braclnopods, corals, &c., a miantity of spoi^e- 
spicules, which he suomitted to us for identification. We 
exhibited Mr. Smith’s collection to the British Association at 
its Glasgow Meeting in Sept, 1876, and in autumn to the 
Natural History Society. As no siliceous sponges had pre- 
viously been found in our Carboniferous strata, we referred the 
spicules provisionally to McCoy’s Silurian eenus Acaniha^ 

X ngia. In the same strata Serpula parmela^ M^Coy, is 
ludant ; and as a continental palaeontologist, whose name 
we have unfortunately lost, had already identified this fossil 
sa a glass sponge allied to Myahnemay we suggested that the 
spicules and the glass rods might possibly be found to belong 
to the same organism. 

In the ^ Catalogue of Western Scottish Fossils,’ prepared for 
the British Association Meeting of 1876, one of us briefly 
referred to the spicules and our conjecture of their being a 
Mrt of a Hyalonema ; but, in defect of direct evidence, the 
lossils were catalogued Acanthaspongia Smithiiy Y. and Y.,«« 
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Hyahnema {Serpula) paralhlum^ M^Coy,” Soon afterwards 
we found hexactinellid spicules on the same slab with i?. 
paralUlum (PI. XIV. fig. 4), and rods identical with that 
fossil terminating in anchoring spicules (figs. 15, 16, 17). 
Nail-like and sexradiatc spicules we had previously found in 
a matted mass (fig. 30). 

The plates accompanying this pa|:>er were prepared early in 
the present year, and therefore do not include all the varieties 
which have since come into our possession through the 
kindness of Messrs. Smith and Armstrong. Mr. H, J. Carter, 
who published a preliminary^ note in the ^Annals’ for Septem- 
ber, and with whom we have since been in correspondence, 
has courteously postponed the publication of his second com- 
munication till we have made public the results at which we 
had previously arrived. The present communication has been 
delayed in the hope of obtaining further information as to the 
geological and chemical conditions under which the strata 
were dc^iosited and subscmicntly altered ; but as the accumu- 
lation ot this kind of evidence is necessarily a slow process, 
we do not think it right longer to hold back our notes. We 
shall commence with the form which first secured our Atten- 
tion. 


1. Hyahnenui Smithiiy Y. & Y. 

Serpvla paraMa^ M*Coy. 

Aamtheupongia Smithuy Y. k Y« 

Sponge-body unknown. Spicules of three kinds nail- 
like, some with four tapering, generally unequal, arms, a fifth 
projecting at right angles to these, others approaching the 
sexradiate type by the projection of a rounded, sometimes 
stalked, process opposite to the fiftli ; sexradiate, with the 
arms of various sizes but always projecting, and of various 
number, either by reduction or by the adhesion of other 
spicules ; c, long, smooth, slender, tubular rods (the Serpuh 
]oarallelay M^Coy). tapering towards the extremity and ending 
in the anchca*ing nooklets, the tip of the rod being either not, 
or only slightly, inflated. The itxb are of unknown length, 
the longest fragments found at Treame being 12 inches, and of 
various thicknesses from one fortieth of an inch to nearly a line 
in diameter ; the central canal is capillary, moki^ up from one 
sixth to one eighth of the total diameter, ftagments 
bearing the anchoring booklets are &om one eighth to five 
eighths of an inch in length. The sexradiate spicules range from 
one fourth to one eighth of an inch in diameter; the nail-lie spi- 
cules from three ei^ths to one sixteenth of an inch in diameter. 

Lccaliiiy. Oumungham Bai^and, Dairy, Ayrshire. 
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We hlive referred this sponge to Hyahnema rather than to 
Bo^aMa. because the* rope is shorter and the spicules are 
larger, tnough, on the other hand, the rods are smooth as in 
Roaaetlay not spinulose as in Hyalonema, The combination 
of characters might be less marked M^ere we able to appropriate 
to our species the other kinds of spicules proper to it. The 
sponges previously found in British Palfieozoic rocks are 
M'Goy’s Silurian genus Acanthanponyia^ Salter’s Silurian 
genus Amphispongtaj and Salter’s Silurian genus ProtO’- 
apongia^ the latter of which is placed Zittel alongside of 
Staganodictyumy the two former, the first certainly, being 
referred to the Lyssakina of Marshall, in which Hyalomma is 
placed; but we do not propose to discuss their affinities so long 
as the infonnation at our disposal is incomplete. We regret, 
however^ that Zittel has (N. Jahrbuch, 1877, p. 371) placed 
our species iu the subgroup Monakidee of Marsnall, and thus 
removed it from the Pollakidas, among which Rossella and 
Hyahnema arc found. While we think H, Smithii a good 
species, we do not say it is the only one. The variety in size 
of the^sexradiate spicules is not necessarily a proof of specific 
diversity j it may only correspond to variety in age and size of 
the individuals. Among the many parcels of the rotten lime- 
stone which Mr. Smith lias distributed, some may yield com- 
binations of spicules in aitu, throwing light on tno specific 
unity or diversity. 

Ine mode of fossilization of these objects is interesting. 
The rope is very widely distributed throughout the ScottiiSi 
Limestones, and in all cases is siliceous ; but its condition 
varies ; on the one hand it is only slightly more opaque than the 
rope of recent forms ; on the otner, the siliceous material may 
(figs. 5, 6) have deserted its proper place and be found outsidle 
a circular empty tube in whose middle a siliceous rod repre- 
sents the once empty canal. Again, the concentric lamination 
of the recent forms may be recognizable (fig. 9) even though 
the rod be compact, horny, and yellow ; while, on the other hand, 
a rod of botryoidai chalc^ony (fig. 10) may represent tlie onoe 
homogeneous cylinder. In ng. 1 some of the dark lines repre^ 
sent spaces from which the roos have disappeared, an irregular 
congeries of chalcedony spheroids taking their place. Lastly, 
another though rare modification is that by which (especially 
in the sexr^ate spicules) the siliceous matter assumes a 
granular form. Evidence of the pressure to which the fossil 
has been subiected is given by the longitudinal grooves which 
adjacent roas have imprinted on each other, whether the 
pressure resulted from compression or from expansion of the 
silica during metamorphosis. 
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The following are tlie localities in which portions of i%a- 
lofiema are found besides Cunningham Baialand :~Auohen- 
skeoch, Dairy, in shale, rope abundant in 3 or 4 inch lengths, 
spicules very rare ; Howrat Quarry, Dairy, in limestone, rope 
only ; Dockra, Hillhead, and Trearne quarries, near Beith, in 
limestone, rope; Waterland Quarry, Dunlop, Ayrshire, in 
weathered limestone, rope and spicules; Brockley, Lesma- 
hagow, in shale, rope; Corrieburn, on the Campsio Hills, 
in shale, rope; Bathgate, in limestone and shale, rope; 
Chapel Quarry, near Kirkaldy, Fifeshire, in limestone on 
nearly the same horizon, rojie. Doubtless the rope is found 
in many other districts, but the spicules, thougn found in 
one or two places by the Geological Survey, have onl^ been 
got in abundance and good preservation in the Dairy district. 

2. Haplistion, nov. gen. (PL XV. figs. 31-37.) 

General form massive, spheroidal, attached (?). Skeleton 
composed of close-set similar fibres, whicli are collected into 
more compact bundles, and end at the surface with truncated 
extremities, between adjacent oscula or groups of oscula, this 
arrangement giving the fossil a very rugose aspect. Oscula 
numerous, inconspicuous, leading into canals wiiich traverse 
the mass without forming definite cellular planes. No ter- 
minal aperture or internal cavity visible. 

Species Haplution Arimtrangij n. sp. 

Size, Length five eighths, breadth three eighths of an incli. 

Locality, Cunningham Baidland. 

The three exam^es figured (the only ones which we pos- 
sessed last year), a fourth belonging to Mr. Armstrong im- 
bedded in a cake-like flint nodule, and a fifth which we 
believe identical, found at Arbigland by Mr. J. Thomson, are 
the only specimens of whose existence we are aware. No 

a eg have been recognized as belonging to the fossil,. 

h the teazed-out tissue lining the canids in fig. 34 has « 
tant^ing suggestion of spicules about it. The curiously 
parallel fibres, which seem to be not spinulose^ terminate in 
the knobs (figs. 32, 83). so as to suggest the pt^sibility of their 
having once proi^ted tree from the surface like the whiskers 
of Laharia. The sponge (figs. 31, 82, 33) is siliceous. 
Figs. 84-37 represent two which have undergone the obange 
above referred to, having assumed a grjsnular aspect, nte 
distinctness of the component t^uts being at the same time 
impaired. It is not^ therefore, absolutely certain that we 
have to do with a siliceous sponge 5 it may be that a horny 
sponge like Dyaidea has become silicified,a^ have the brachio- 
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pod shells in the same deposit. The absence of a centra! 
oarity may he due to pressure by which the canals in fig* 34 
are reduced in number, and certainly such pressure would 
affect a horny more readily than a siliceous sponge. The 
original of fig. 31 is of a greyish-white colour, and under the 
microscope has the look of grey pumice, so dry and harsh docs 
it seem. We have been unable to separate fibres for exa- 
mination by transmitted light, and doubt if they arc sufficiently 
translucent to show any thing. 

We have dedicated the species to Mr. J. Armstrong, a 
Glasgow palaeontologist, to whom wc owe this and many other 
interesting forms. 

3. A Species of the Group Gummina. 

The spicules (figs. 18, 28, 42, 43^ so closely resemble the 
bitemate spicules figured by Schmiat and others from Corti- 
bium candelabrum, that, though no birotulate spicules have 
been found, we tnink ourselves justified in referring these 
fossils to an allied genus. They are of gigantic size as com- 
pared with living forms ; but they are so im{K)rtant a feature of 
the rotten limestone that we would name them provisionally 
Ohlamys magna^ so as to help fiiture collectors and, it may be, 
hasten their identification witli the parent organism, though the 
composition of the Gummina renders this last improDable. 
The drawings for this paper were completed in February last, 
before we had recognized their probable nature. We have 
now large series of specimens, which we shall illustrate later. 

Cunningham Baidland. 

4. Incrusting 8ponge*f 

Plate XV. fig. 41 represents a curiously branched fragment 
which one of us (Mr. i oung) thinks may be an incrusting 
sponge encasing an organism whose decay has left a hollow 
cast. These fragments are numerous, and present considerable 
diversity of form ; but their structure is the same, granular and 
ting^ yellow with iron. They have evidently undergone 
considerable metamorphistn. 

Mr. Carter has described Ann. & Mag. Nat. Hist.’ 1878, 
xii. p. 458) a condition of the vitreohexactinellid sponges in 
wfai<m the vitreous fibre has become hallow by absorption of 
the hexactinellid spicules, and even of the vitreous fibre itself 
in part There is no proof of any Carboniferous sponge 
bdhmging to the Aphromllistes group ; but it is possible that 
our %• 4l may represent a fragment of Haplisuon incrusted 
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with siliceous matter which had or acquired the granular con- 
dition, and which has since been removed, leaving a hollow, 
core to the incrustation {cf, PI. XIV. figs. 5, 6). 

5. Unrecognized Forma, 

We have given a large number of drawings with the view 
of calling attention to certain forms whose iaentity is obscure 
or unknown to us, 

A. Figs. 38-40 are of objects which we at first thought to 
belong to Ilapliation] but we are now doubtful of the reference. 
They are sificified plates enclosing irregular cavities. They 
may be fragments of the skeleton of a hcxactinellid sponge 
whose nail-like spicules have become deformed by siliceous 
deposit ; but the possibility of their radiolarian character has 
been suggested. 

B. The series figs. 42-51 represents objects which have 
some resemblance to part of the foregoing; but their variety is 
considerable, and we have not space to illustrate all the types. 

C. The stellate spicules (figs. 13, 18, 19, 24, 26, 27, 29) haw 
probably dropiied out from other sponges. These spicules are 
of three kinds : — 1, smooth (figs. 13, 18, 19, 26) ; 2, pustu- 
late (figs, 27, 29) ; 3, cushioned (fig. 24), It is impossible to 
refer them to any of the species we have described ; they may, 
indeed, be parts of forms not yet recognized. 

Geological Position Sponges, 

The Carboniferous Limestone in West Scotland is divided 
into an upper and lower series by a mass of coals, ironstones, 
and shales, which are in part r^laced in North Ayrshire by 
volcanic rocks. The Lower Limestones are again divided 
into an upper and lower grot^ by from 10 to 40 met of shales. 
The beds at Cunningham Baidland in which tibe sponges 
were found belong to the upper member of the I«ower Lime«> 
stones, in which ^up also volcanic rocks occur,^ The 
limestones show, when undenuded, a thickness of 40 feet (IL 
Craig On the Carboniferous Basin pf Dairy,’' Trans, CwL 
Soc« Glasgow, iii. p. 275) : but at Cunningham Baidland the 
quany-section shows only uetween 20 and 30 feet. The rock 
is very much jointed, traversed by vertical fissures; and 
slicken-sided faces abound. At the north end of the ^marry 
a narrow dyke of dolerite runs nearly east and west These 
limestones are among the most fossilimrous in West Beotland ; 
but the organisms are not equally distributed. Certain layers 
abound in the remains of Corals of different genera md inpecies; 
in others Brachiopods, Prodaoioe^ &c. are the chief mture, 
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along with Polyzoa and Oatracoda ; while another group ia 
almost exclusively made up of the remains of lar^e Crinoids. 
Cephalopods and Gasteropoda are rare in this series of lime- 
stones ; and the teeth of Placoid tishes are only occasionally 
met with. The Sponge-remains are not confined to a single 
horizon, though tliey appear to be more common in the shelly 
limestone. Neither arc they restricted to the purer limestones, 
being found in the calcareous shales as well. The Central 
Scottish limestones were not deposited in so deep a sea as 
that in which the English limestones were laid down ; and in 
tlie west of Scotland there is evidence of repeated oscillations, 
whose occurrence goes against the supposition that the water 
was deep. The shales which separate the sponge-bearing 
limestones from the inferior division of the Lower Limestone 
series are argillaceous and bituminous, with beds of foul coal 
and of volcanic ash ; while above the upper division of the 
same series (that is, above the sponge-bearing beds), as at 
Trearne, Stigmaria and other coal-plants with carbonaceous 
shales tell of recurrent land and shallow water. From these 
considerations and from comparison of the list of fossils given 
by Mr. Craig in the paper above referred to, we do not think 
the Hyalonema lived in such deep water as do some, at least, 
of its modern representatives — ^not all, if H. cebuense^ Higgins, 
was obtained by diving ; for, as Mr. Higgins says, the depth 
could not, then, have exceeded 60 feet. 

It is in the joints and fissures of the Cunningham-Baidland 
limestone that the sponges and other fossils have been found 
in most perfect condition amongst the weathered ddbris of th(j 
rock. The limestone in this quarry and generally throughout 
the district is greyish white. ; but the rotten limestone of the 
fissures is dark reddish brown, the colour being found, on 
analysis/ to be due to the presence of iron associated with 
three or four per cent, of manganese. Distributed throughout 
the limestone in this and other quarries where it is worked 
are thin bands and nodular masses of greyish fiint which 
enclose the organisms of the deposit, and which seem to have 
been formed by chemical segregation from silica in solution. 
Mr. R. O. Wood has suggested as the source of part, at least, 
of this silica, the volcanic rocks and ashes which are so plen- 
tiful in the supeijacent strata ; and the existence of thermal 
springs may also have had a share, as was suggested by Prof. 
Kamsay in the case of many of our altered Scottish limestones. 
To the possible presence of thermal springs Mr. Young is 
inclined to attribute the abundance of corals met with on this 
horizon throughout the western district. It is worthy of note 
that some of the apparently good limestones are unfit for the 
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furnace, on account of the quantity of silica which cements the 
organisms. The masses of flint seem in places to have 
squeezed the matrix around tliem as if by expansion. The 
calcareous organisms enclosed are entirely silicified, the cal- 
cite being wholly replaced. 


EXPLANATION OF PLATES XIV. & XV. 

[All the figures were drawn bv camera lucida. Fig. 4 is natural size ; 
the actual sizes of the others are indicated alongside of the figiiroM 
I omitted to tell the lithographers that the plates had been drawn seven 
months ago, and had not been retouched, where the finer lines were 
found to have disappeared the lithographers took ever)' pains to compen- 
sate for my neglect.J 

A., specimens in Mr. Armstrong’s Cabinet j S , in Mr. Smith’s ; 

Y., in Mr. Young’s. 

Fig, 1. Hmlonema Smithii^ n. sp. Fragment of rope. Cunningham 
fioidland. Y. 

S . 2. End view of same specimen. 

^ //. SnMii, A few of the rods, enlarged, to show varying diame- 
ters in bundle. 

Fig, 4. The same, showing sexradiate spicules alongside of rope. Auohen- 
skeoch. Y. 

Figs, 5 and 6. The same, showing removal of rod and replacement of 
central canal by siliceous rod. Y. 

Figs. 7 and 8. The same, transverse section of rods. Y. 

Ftg. 9. The seme, vertical section of rod, showing central canal and stricB 
answering to concentric layers. Y. 

Fia, 10. The same, botryoidal stnicture. Y. 

F\gs, 11, 12, 12(7, 14, 21, 22, 23. The same, sexradiate spicules of 

various types. Y. 

Figs, 18, 19, 26. The same, stellate spicules, smooth. Y. 

Figs. 16, 16, 17, 26, The same, anchoring booklets. Y. 

F^. 24. Stellate spicule^ cushioned. Y. 

Fgs, 27 f 29. Stellate raicules, pustulate. Y. 

F^s, 18, 28, 42, 48. Cklamgs tnagna, Bitemate spicules. Y. and S. 
Fig, 80. Hyaknema Smkhn, Noil-like spicules matted together in posi- 
tion. 

81. MapHsiion ArmHrongif n, A. 

F^s, 82, 88. The same. Succeasive enlargement of part of surface of 
iig. 31. In fig. 83 the simple fibres are web seen, and their 
truncated ends on the knobs. 

Figs. 84, 85. The same. OppoMte faces of another specimen, showing 
oaoula and internal Canals. A. 

Fig, 86. The same. Enlfu:gement of part of fig. 84. 

F\g, 87. The aam^ showing unusually prominent ridges. A. 
jpys. 88, 89> 40. Undetermined forms. S. 

F\g. 41. Incruating sponge F. hollow, tubular. Y. 

Figs. 44-411 . Various oranobing formsirom the rotten limestone. 8. 
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LVI , — Preliminary Notes on new Fishes collected in Japan 
dnriny the Expedllion of It.M,8, ^ Challenger f By Dr. A. 
OOntiiku, F.R.S., Keeper ot‘ the Zoological Department, 
British Museum. 

TliE colleetiou of fishes made during the expedition of 
H.M.S. ^Challenger’ having been intrusted to me for exa- 
mination, I propose to give preliminary diagnoses of the fishes 
of some of the faunistic districts, as the ('xecution of the })lates 
will, of necessity, retard the publication of the coin])lcte account. 
Typical s})ecimeim of the species described will be deposited 
in me British Museum after tlui coinplction of the woik. 

( trophorus sqnamulosus. 

Snout much produced, the mouth being nearly midway be- 
tween the first gill-opening and the end of the snout. The 
distance between the nostrils is two fifths of the length of the 
prueoral portion of the snout. The labial fold extends a little 
way along the margins of the mouth. Pectoral short, with 
the lower angle rounded, not produced. The first dorsal 
small ; its base (without sjiine) is shorter than that of tlie 
second, and nearly one sixtli of the distance between the two 
fins. Spines very small, scarcely projecting beyond the skin. 
Extremity of the ventral fins below the end of the second 
dorsal. The scales are tricu-^pid, with a median keel, and so 
minute as to give a velvety appearance to the skin. Uniform 
deep black. 

()ff Inosima. 

Centrophorus foil aceus. 

Snout much produced, the mouth being nearer to the first 
gill-opening than to the end of the snout. The distance 
between the nostrils is two sevenths of the length of the pra)- 
oral portion of the snout. The labial fold extends a little way 
along the margins of the mouth, the angle of the mouth being 
received in a deep longitudinal slit of the skin. The anterior 
teeth of the upper jaw triangular, erect ; the lateral slightly 
oblique ; they are arranged in two regular rows. No median 
tooth in the lower jaw. Pectoral short, with the lower angle 
rectangular, not produced. Dorsal spines strong, nearly as 
high as the fins. The first dorsal rather lower than the se-* 
cond, but with its base longer, the length of the base (without 
spine) being two fifths of the distance between the two fins. 
Extremity of the ventral fin a little behind the dorsal spine. 
The scales are pedunculated, terminating in three spines, of 
Ann, cfc Mag, N. Hist, Ser. 4. Vol, xx. 30 
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which the middle is the longest, corresponding to a strong 
median keel of the scale. Uniform greyish. 

Off Inosima. 


Raja isotracliys. 

Snout rather produced, the anterior margins meeting fit 
nearly a right angle, 'I'he width of the interorbital space 
equals the length of the orbits. The distance between the 
outer margins of the nostrils equals their distance from the 
end of the snout. Teeth small, each with a point directed 
backwards towards the interior of the buccal cavity. Outer 
pectoral angle rounded ; but the margins of tljc fin would meet 
at a right angle. Body and tail entirely covered on the upner 
surface with minute asperities, each with a stellate base. No 
spines on the superciliary margin. A single small spine in 
the middle of the back, A series of rather strong spines 
(eighteen) along the median line of the tail, none on the sides. 
Upper parts uniform brownish grey ; lower parts smooth, 
browmisti black. 

Coast of Southern Japan. 

Selastea macroclitr, 

D. 14 1 g. A. I P. 17/5. L. lat. ca. 45. 

The height of the body is contained thrice and one fourth 
in the total length without caudal ; the length of the head 
twice and a half. Scales rather regularly arranged. Eye 
very large, one third the length of the head, much longer than 
the snout. Mouth wide ; the maxillary extending to behind 
tlie middle of the eye. The bands of intermaxillary teeth are 
of moderate breadth ; but those of the vomer, palatines, and 
mandible are very narrow. Interorbital space nattish, scale- 
less, narrow, its width being only two fifths of the diameter of 
the orbit. Occipital region flat, with some rudimentary scales. 
A series of spines runs along each side of the forehead and 
occiput. It consists of a spine in front of the orbit, three 
above it^ and two on each side of the occiput. Infraorbital 
ridge with strong spines. Pmoperculum with five pointed 
spines on the margin. Each ramus of the mandible with five 
large muciferous apertures. Dorsalspinea ratherfeeble; the third 
to the sixth are the longest, two fifths of the length of the head* 
Anal spine stronger, but shorter than the longest of the dors^. 
Caudal truncated. The pectoral fin is extremely broad, the 
five or six lower rays being elongated beyond the extremity 
of those next above them. Their extremities arc somewhat 
thickened ; and they, like the similar outer ventral rays, serve 
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as an organ of locomotion. 7'Iie pectoral rays extend to the 
ventral rays beyond the vent. The latter are as long as the 
head without snout. 

Red, with a large black spot on the posterior half of the 
spinous dorsal, and with anotlicr between the anal spines. 
Inland Sea. 


SeJjastes ohhmgus. 

Allied to S. inermis smA pachycephahis. 

D. 12 h'i,. A.i. L. lut. ca. 65. 

Tlie height of the body is contained thrice and a half 
in the total length without caudal ; the length of the 
head twice and three fifths. The sralos are ratlier irregu- 
larly arranged, and much smaller above than below the 
lateral line ; on the upperside of the liead they advance 
to the nostrils, very mirmte ones covering even the prne- 
orbital. The snout is pointed and much longer than the eye, 
the diameter of which is one sixtli of the length of the 
head, and equal to the width of the fiat interorbital space. 
None of the spines on tlie upperside of the head project ; and 
those of the praioperculum are obtuse and denticulated. The 
teeth form broad villiform bands in the jaws as well as on 
the vomer and palatine bones. The maxillary reaches to the 
vertical from the hind margin of the eye. Dorsal spines 
strong ; the fourth to the stjvonth are the longest, two fifths of 
the length of the head. Anal spines stronger, but much 
shorter than the longest of the dorsal. Brownish marbled 
with darker ; lower pax'ts and ail the fins with brown spots ; an 
oblique brown streak from the prajorbital towards the angle 
of the prjeoperculum. 

Inland Sea, 

Scorpmna miostx>ma. 

Allied to So. xanziharemis and Sc. longicornis^ but with a 
considerably narrower mouth. 

D. 11 I A, I L. lat. 45. 

Palatine teetli; the vomerine teeth form a simple open 
V-shaped band* The height of the body is less than the 
length of tlie head^ which is contained twice and one third in 
the total length without caudal. Head nearly entirely scale- 
less. Upper j aw slightly overlapping the lower. Orbital 
tentacles btoaa, fringed, shorter than the eye, which equals 
the length of the snout. Interorbital space deeply concave, 
ivith a pair of slight ridges within its concavity. Vertex with 
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a quadrate depression, which is rather broader than long and 
surrounded by spines. Hie maxillary does not extend haclc^ 
wards to below the middle of the eye. All the cutaneous 
appendages on the head, bo<iy, and fins are well developed. 
The fourth and fifth dorsal spines are the longest, two fifths 
of the length of the head, and equal to the second of the anal 
fin, which, however, is stronger. Eight of the pectoral rays 
are branched. Body and fins marbled with the usual colours 
of this genus, but without any peculiar markings. The axil 
of the pectoral is scarcely spotted ; and the lower part of the 
head is white. 

Market of Yokohama. 


Polymixia japon ica. 

I). A. V. 1/6. L. lat. ca. 60. L. transv. 8/17. 

The upper jaw projects more beyond the lower than in 
either of the two other species. The maxillary extends to 
below the hind margin of the eye, which is one third of the 
length of the head. Six vertical series of scales on the cheek. 
Ventral fins short, rather more than one third of the length of 
the head. Top of the dorsal and extremities of the caudal 
lobes black. 

OflT Inosima. 


Platycephalus rudis. 

D. 1 I 8 1 11. A. 11. L. lat.ca. 70. 

The length of the head is one third of the total without 
caudal ; and its width l)etween the presopcrcular spines is more 
than one half of its length. All the bones on the ^per sur- 
face and tlie scales covering its sides are rough. The space 
between the eyes is concave, its width beiiig one half oi the 
vertical diameter of the eve. Superciliary edge serrated; 
ridges with distant spines along the infraorbital and above the 
operculum, the central ridges of the crown of the head being 
rather obscure. Opercular ridge not serrated. Three spines 
at the angle of the pr®operculum, the lower of which is the 
smallest, the upper the longest, but only half the length of 
the eye. Only the foremost part of the lateral line is spiny. 
Ventral fins reaching to the anal. Greyish, with black dots 
on the trunk and operculum. The spinous dorsal and ven- 
tral black, the second dorsal and pectoral with blackish dots. 
Caudal irregularly marbled with Blackish. 

Market of Yokohama. 
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Gohius yokoliamm, 

D. 6 I 11. A. 11. L. lat. 2Q, 

The height of the body is contained four times and a 
half in the total length (without caudal) ; the length of 
the head thrice and tlirec fourths. Snout obtuse, as long 
as the eye, the diameter of which is more than one fourth 
of the length of the head. Eyes very close together; 
mouth oblique, with the jaws subcqual in front, reaching to 
below the front margin of the eye ; a very small canine tooth 
on each side of the lower jaw; head and occiput naked, but 
nape covered with small scales. A wide pore in* front and 
behind the interorbital s])ace, and two others behind the eye ; 
they are the openings of the muciferous channels. Seven 
longitudinal s^jnes of scales between the second dorsal and the 
anal ; the ventral fin terminates at some distance from the vent, 
which is midway between the root of the caudal and the pne- 
operculum. Dorsal fins rather lower than the body ; caudal 
slightly pointed, as long as the head. Light brownish olive, 
with a series of five brown spots along the lower lialf of the 
body, the last being on the root of the caudal and the most 
distinct ; a triangular black spot occupies tlie lower angle of 
the operculum ; gill-membrane on the tliroat blackish. 

Small as this species is (2^ inches) it is adult, a female, 
having the ovaries fully developed. 

Yokohama Bay. 


Lepidopus tenuis, 

D. 126. A. 71. 

This species is distinguished at the first glance by the ex- 
traordinary slenderness of the body, the depth of which is not 
much more than one fourth of the length of the head ; the 
latter is two fifths of the length of the trunk, and one seventh 
of the total. The lateral teeth are comparatively stronger and 
fewer in number than in L, caudatus. The terminal portion 
of the tail becomes so slender that its entire depth is occupied 
^ the mucous canal of the lateral line, whicli is very wide, 
uaudal fin very small. The anterior anal rays are not free, 
but hidden below the skin. Uniform silvery. 

OS Inosima. 


Sirembo grandis. 

Head rather short, and broad, with obtuse snout overlapping 
the lower iaw. Eye small, about one third the length of the 
anout, and one eleventh oi that of the head. Mouth rather 
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wide, the maxillary extending to behind the eye, barbels none. 
Teeth of tlm jaws, vomer, and palatine lx)nes in villiform 
bands. Nostrils gaping, oval openings, of which the anterior 
is surrounded by a meuibranous wall. Prteoperculum crescent- 
shaj)(*d, without any armature ; operculum with a strong spine 
above. 

Scales minute ; also the entire head, even the apace between 
the noatrila, covered with minute scales. Lateral line indis- 
tinct for the greater part of its course. 

The dorsal fin is, like the anal, enveloped in a thick, scaly 
skin. It commences with short rays above the middle of the 
pectoral fin. The pectoral is rounded, broad, and remarkably 
short, about half as long as the head. Ventrals inserted below 
the angle of the pra3operculum, at some distance behind the 
symphysis of the humeriLS. Each ventral filament ia bifid, 
the inner part being tlie longest. Distar^co of the vent from 
the root ot the pectoral more than the length of the head. 

Brown ; darter behind, lighter in front. Fins blackish. 
Cavity of the mouth grey, peritoneum black. 

Total length 29 jt inches, length of the head 5| inches, length 
of ventral filament 3 inches. Distance of the vent from the 
snout inches. 

South of Yeddo. 

Maemrus macrocMr. 

1 1). 11. V. 7. 

Snout produced, tetrahedral, rather longer than the large 
eye ; a bony ridge runs along the median line of the upper 
side of the snout, and a fold of the skin along that of the 
anterior side. Interorbital space slightly convex, its width 
being somewhat more than tW diameter of the eye. Infra- 
orbital ridge low. Mouth rather wide, more lateral than in 
the other species of this genus. Barbel very small Teeth 
on in a narrow band in the upper jaw, and in a 

single series in the lower. No scaleless tossa on me side of 
the temple. The two limbs of the praaoperculum meet at a 
somewhat acute angle, which is produced backwards. 

The second dorsal spine is smooth and slender : and the 
second dorsal fin commences at a distance behind the first 
which ia about one half of the length of the head. Pectoral 
fin remarkably long, extending to the origin of the second 
dorsal, and equal in length to the head the snout not included. 
Tlie outer ventral ray not produced. 

Scales rather thin,^ with from ei^ht to ten finely crenukted 
radiating ridges, which do not project beyond the margin of 
the scale. There are five scales in a transverse series between . 
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the first dorsal and the lateral line. The head is covered with 
similar radiated scales, but irregular as regards sisse and ar- 
rangement ; lower limb of the prmoperculura scaly. 

Brownish black. 

Off Inosima. 

Macrurm parallelus. 

1 1). 10. V. 7. 

Snout much produced, subtriliedral, pointed, nearly twice 
as long as the large eye. Scales with five or even seven 
spiny ridges, winch are nearly parallel to one another, and of 
which the middle one is the strongest, terminating in a more 
or loss strongly projecting spine. Head covcived all ovit with 
irregular, spiny, tuberclc-Iikc scales, of whieli those along the 
infraorbital crest and along two lines on each side ot the 
crown of the head are the strongest. Tliere are five scales in 
a transverse series between the first dorsal and tlu^ lateral line. 
No scaleless fossa on the temple. Outer ventral ray produced 
into a short filament. 

Off Inosima. 

CorT/pJiwnotdes longifilis, 

1 1). 13, A. 9. 

Snout as in a Gaclus^ swollen, obtuse, not projecting beyond 
the mouth, the jaws being equal, Eye rather large, but 
shorter than the snout, the length of which equals the width 
of the interorbital space. Mouth very wide, extending nearly 
to below the hind margin of the eye. Teeth of the outer series 
in the upper jaw much stronger than the others ; those of the 
lower strong, in a single series. Barbel minute. Preooper- 
culum with the hind margin not excised, with the angle 
rounded, and both limbs scaly. 

Scales rather thin and small, with about live feeble radiating 
keels. There are thirteen or foui*tceii scales in a transverse 
series between the first dorsal and the lateral lino. The 
second dorsal spine is feeble, somewhat produced, obscurely 
denticulated in front. The second dorsal fin commences im- 
mediately behind the first. Pectoral much prolonged, as long 
m t^ head. The outer ventral ray produced into an exceed- 
ingly long stiff filament. Brownisii black. 

South of Yeddo. 

Corypfuenoidea altipinma, 

ID. 12. V. 9. 

The snout is rather short, slightly projecting b^ond the 
imv^ with a prominent tubercle in the middle. Eye large, 
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not much shorter than the snout, or than the width of the 
interorbital s))ace. Mouth extending beyond the middle of 
the eye. Teeth of the outer series visibly stronger than the 
remainder. Barbel shorter than the eye. .BraH)[K‘rculum 
witli the hind margin not excised, and witli both limbs densely 
scaly. 

Scales with five radiating spiny ridges, the spines being 
very small. There are eleven or twelv<' scales in a transverse 
seriiis between the first dorsal and the lateral line. Second 
dorsal spine considerably produced, arm(‘<l in front with rather 
distant barks. The second dorsal fin commenc('s at a short 
distance behind the first. The outer ventral ray produecd 
into a filament. 

South of Yeddo. 

Coryphcpnoiiles nasntus, 

D. n|{)r>. A. no. v. lo. 

Snout obtusely conical, wdth a rather sharp upper edge, and 
with a projecting barb in the middle. The snout projects 
b(‘Vond the mouth, the cleft of which does not quite rcacli to 
below'^ the middle of the eye. Tin* teeth of the outer series are 
scarcely stronger than the remainder. Barbel very small. 
The width of the intororbital space is not quite equal to the 
vei*tical diameter of the eye. 

The scales are equally rough over the whole of their sur- 
face, tlic spinelets being subequal in size, densely packed, 
and not arranged in series. There arc seven or eight scales 
in a transverse series between the first dorsal and tlie lateral 
line. Second dorsal spine somewhat produced, armed along 
its anterior edge with barbs pointing upwards and rather 
closely set. The second dorsal fin commences at a considera- 
ble distance behind the first, the distance being equal to the 
length of the head. The outer ventral ray produced into a 
long filament. 

south of Yeddo. 

Coryphoenoidea asper, 

1 D. 11, V. KMl. 

Snout short, slightly projecting beyond the mouth. Eye of 
moderate size, not much shorter than the snout. Interorbital 
space fiat, wider than the eye. Mouth extending to below 
the middle of the eye. Teeth of the outer series stronger than 
the remainder. Barbel rather shorter than the eye. Pras- 
qperculum with the hind margin not excised, and with both 
liml>a densely scaly. 

Scales with five radiating series of strong md low spines. 
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There are six scales in a transverse series between the first 
dorsal and the lateral line. Second dorsal spine considerably 
produced, armed in front with rather distant barbs. The 
second dorsal fin commences at a short distance behind the 
first. The outer ventral ray produced into a filament. Black, 

South of the Phili}>pinea and ,fapan. 

Curypitwnotfles hptohp la, 

1 1). 10. V. 9. 

The snout is rather lon/ 2 ; ; hut its front portion projects but 
slightly beyond the moiitli. The eye is comparatively small, 
about half the hmgth of the snout, and much less tlian the 
width of the interorbital space. Mouth wide, extending to 
b(dow the hind margin of tlie eye. ^i'he teeth of the outer 
scries are much stronger than those of the villiform band. 
Barbels as long as the eye. The pr«Topermliim with the 
hind margin excised, and with the angle rounded and jiro- 
duced backwards ; iii young examples the lower margin is 
toothed. Lower limb of the praBopevculum scaleless. 

Scales thin and deciduous ; most wirli five or seven radia- 
ting keels, some, especially on the back, nearly or quite 
smooth. Tliere are seven or eight scales in a transverse 
series between the first dorsal and the lateral line. Second 
dorsal spine slightly produced, with barbs in front, which are 
rather distantly arranged. The second dorsal fin commences 
at a short distance behind the first. The outer ventral ray 
produced into a long filament. 

Off the coasts of Brazil and Japan, Mid-Pacific. 

Cor ypimno ides inllosus, 

1 D. 10. V. 7. 

Snout compressed, very slightly projecting beyond the 
mouth, short, not longer than the eye, which is of moderate 
size. Interorbital space broader than the eye. Mouth rather 
small, not extending to below the centre of the eye. Infra- 
orbital ridge very bbsolcte. Teeth in villiform bands in both 
jaws. Barbel very small and slender. 

’ The scales are armed with erect spines, which give to the 
body the appearance of l>cing covered with short villosities. 
A series of stronger spines runs along each side of the base of 
the second dorsal and anal fins. The second dorsal spine is 
very slender, smooth ; the second dorsal fin commences imme- 
diately behind tlie first. The outer ventral ray produced into 
a very short fihunont. Blackish. 

South of Yeddo. 
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Pieuronectes yohohamm, 

D. 68-72. A. 52. 

The height of the body is contained twice and one sixth 
in the total length (without caudal) ; the length of the 
head four times. Snout sliorter tlian the eye, the dia- 
meter of which is one fifth of the length of the head; 
lower jaw prominent; maxillary as long as the eye; the 
upper jaw with a series of fifteen truncated t(‘eth on. the 
blind side, none on the other ; eyes separated by a veiy 
narrow space covered with rudimentary scales. Seales 
small, cycloid, imbricate, larger about the lateral line than 
elsewhere ; the anterior curve of the lateial line is strong in 
an adult specimen, but much more open in a young one ; 
its width equals the length of the pectoral ; pectoral more 
than half as long as the head ; ventrals entirely separate : 
fin-rays smooth ; the dorsal commences immediately behina 
th(‘ front inargui of the orbit. The free portion of the tail 
much higher than long. Oill-rakers very short, aboutten on 
the first branchial arch. Blackish brown, uniform or indi- 
stinctly mottled with darker. In the young specimen the 
rays of the vertical fins are dotted with brown, five or six of 
them (of the dorsal fis well as of the anal) having a bimd 
black ring. In the adult example those fin-rays are uniformly 
coloured, only traces of the dark rings l)eiug still visible. 

Yokohama Bay. 


Levctscus hakuensis, 

1). 10. A. 10. L. kt. 78. L. transv. 15/14. 

The height of the body ia one fourth of the total lenj^h 
(without caudal) ; the length of the head two ninths. T^he 
diameter of the eye is one fifth of the length of the head, and 
two thirds of the length of the snout, or of the width of the 
inlerorbital space. The head is remarkably small, with nar- 
row, pointed snout, the cleft of the mouth feeing oblique and 
not reacjhing to the front margin of the eye. Upj^r jaw 
overlapping the lower. Origin of the dorsal fin above the 
root of the ventrals, midway between the snout and the root 
of the caudal fin; fins generally small and short, the pectoral 
being not more than one half of its distance from the ventral 
Scales very indistinctly striated ; there are eight longitudlniil 
series between the lateral line aud ventral fin. Pharyngeal 
teeth 5 | 2, pointed. Coloration tufiform. 

Lake Hakou. 
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Family BathythrieaidaB. 

Body oblong, with rounded abdomen, covered with cycloid 
scales ; head naked ; barbels none. Margin of the upper jaw 
formed by the intcrmaxillaries mesially, and by the maxil- 
laries laterally. Opercular apparatus complete. Adipose fin 
none ; dorsal tin innch elongate, many-rayed ; anal fin short. 
Stomach with a blind sac; pyloric appendages numerous. 
Gill-apparatus well developed ; pse ado branch he ; gill-open- 
ings wide; an air-bladder. Ova very small ; ovaries witnout 
duct. 


Battiythrirsa. 

Body covered with scales of moderate size. Head narrow, 
oblong, with the muciferous channels much developed. Eye 
large. Mouth narrow, coregouoid, with bauds of minute teeth 
imbedded in the thick lips ; maxillary with a marginal row of 
very small teeth. Cauaal fin forked, with a dense layer of 
small scales. Air-bladder with very thick walls, terminating 
in two short horns in front, pointed behind. 

Bathythriasa dorsalis, 

B. 6. D. 56. A. 12. V. 9. L. lat. 112. L. transv. 8/l.‘h 
Caic. pylor. 14. 

The general aspect of this remarkable fish is that of a much 
elongate Coregonud, its greatest depth being one fifth of the 
length of the body (without caudal). The head is low, elon- 
gate, one fourth of that length ; the large eye, the diameter of 
which 18 rather more than one fourth of the length of the 
head, occupies nearly the middle of its length, slightly en- 
croaching upon the upper profile. The width of the intoror- 
bital space is much less than the diameter of the eye. Snout 
projecting beyond the mouth as in a Coregonus ; mouth lato- 
ralfv extending to l)olow the anterior nostril ; the labial fold 
of the mandibfe does not extend across the symphysis. Nos- 
trils close together, separated by a membrane only. The 
muciferous channel of the infraorbital is longitudinally divided 
by a straight ridge ; angle of the praeoperculum somewhat 
produced backwards ; operculum small ; sub- and interoper- 
culum narrow. 

Scal€5S very regularly arranged ; lateral line straight, run- 
ning along the middle of the tail. 

The vent is situated far backwards, its distance from the 
caudal being less than the length of the head. 

Tkft dorsal fin is low, but the anterior rays are somewhat 
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the longest ; it commences above the middle of the pectoral, 
and terminates above the middle of the anal. Also the anal 
rays are short, the anterior being the longest. The caudal 
fin is deeply forked, densely covered with scales. The pecto- 
rals are more, the ventrals less than half as long as the he.ad. 
Ventrals inserted midway between the anal and the head. 

Upper parts brownish, shining silvery ; lower parts silvery, 
minutely dotted with brown. 

Off Inosima. 


Salmo macrosioma. 

B. 12. 1). 13. A, 14. L. lat. ca. 130. 

This fish is distinguished by its remarkably pointed snout, 
the upper jaw being rather the longer, and by its wide oblicj^ue 
mouth. The narrow and slightly curved maxillary extending 
considerably behind the hind margin of the orbit. The head 
is small, only one fourth of the total length w'ithout caudal. 
Eye small, nearly one seventh of the length of the head. 
Teeth rather small ; one pair on the head of the vomer is 
followed by tlirce or four other small teeth, arranged in a 
series. PrsBoperculum crescent-shaped, without lower limb. 
Body rather deep; its depth being equal to the length of the 
head. There are sixteen or seventeen scales in a series ob- 
liipudy descending from behind the adipose fin to the lateral 
line. Dorsal fin but little higher than long. Caudal fin deeply 
emarginatc. Silvery; with nine parr-marks along the lateral 
line, and with several round spots above and below them on 
the sides. 

Yokohama market. 

Auhpua japomeus, 

D. 15. A. 9. L. lat. 43. L. transv. 4^/6. 

The length of the head is contained thrice and one fourth 
in the total without caudal. The diameter of the eye equals 
the length of the snout, and is contained thrice and two thirds 
in the length of the head. Interorbital space concave, one half, 
of the wudth of the eye. Maxillary extending to behind 
the middle of the eye. Body irregularly marbled with 
blackish. 

Market of Yokohama. 

Halosaurus affinis. 

Snout much produced, but less so than in Halosaurus rostra- 
tus, its praioral portion being scarcely one half of its length. 
Eye of moderate size, one third of the postocular portion of 
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the head, and equal to the width of the interorbital space* 
Maxillary not reachinpf to tlie front margin of the eye. The 
length of the head equals its distance from the root of the 
ventral, the origin of which is but slightly in advance of that 
of the dorsal. Nearly all the scales are lost ; only some of the 
lateral line remain ; they are much larger tlian the other 
scales ; and on the tail, wlieic the lateral line approaches the 
lower profile, these larger scales are separated tiom tlie anal 
fin by one scries of small scales onlj . Otlierwise there is the 
greatest similarity between this species, Halusaurus rostra- 
tuSy and //. Owenti. 

South of Japan. 

( \)n gram unrna megastoma. 

The length of the head is two thirds of that of the trunk, 
the tail being longer than the body ; up])er jaw much pro- 
jecting beyond tlie lower, rather pointed ; mouth extending far 
behind the middle of the eye, which is large, two ninths or 
one fifth of the length of the head, and nearly two thirds of 
that of the snout ; posterior nostril a wide, round, open aper- 
ture ; length of tlie pectoral fin one third of that of tlie head ; 
the dorsal commences above the root of tlie pectoral j vertical 
fins with a light margin ; terminal portion of tlie tail black, 
extremity of the fin white. 

Off Inosima. 


Syn apikobranelius hathyh ius. 

Mouth and dentition as in N. pinnatm, Pjyc one half or 
two thirds of the length of the snout. The length of the body 
is contained only once and a fourth in that of the tail. The 
dorsal fiu commences above or immediately behind the 
pectorg], which is only one third tlie length of the head. 
Epidermoid pnMliictlons auite rudimentary, lanceolate, im- 
bedded in the skin; checks naked. Dorsal and anal fins 
low, especially the former. 

Uniform black. 

Middle of North Pacific ; south of Yeddo. Midway between 
Cape of Good Hope and Kerguelen's Land. 

Synaphobranchvts affinis. 

Allied to 8, IrevidorsaliSy from wliich it differs m the fol- 
lowing points : — The length of the body is two fifths of that 
of the tail ; root of the pectoral fin midway between the end 
of the snout and the vent. Dorsal fin commencing at some 
diatanoe behind tlie vent. Pectoral of moderate length, rather 
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less than one half of the length of the head, Epidennoid 
productions rudimentary, lanceolate, obliquely arranged, im- 
bedded in the skin. Anal higher than dorsal. 

Blackish brown. 

OiF Inosima. 

NettantoTtia parvicep8» 

Head small, its length being two fifths of tlie distance 
between the gill-openiug and vent (more than one half in N. 
melanurum). Dorsal fin commencing in advance of the gill- 
opening. In other respects similar to the Mediterranean 
species. 

South ofYeddo. 


Monacantlim modestus. 

D. 36. A. 34. 

Skin velvety, without spines or bristles on the tail : the 
height of the body is contained twice and three fourtns in 
the total length (without caudal) ; upper profile of the head 
convex, the gill-opening extends downwards to the level 
of the middle of the root of the pectoral : the dorsal 
spine is inserted above the posterior third of the eye,* it 
is scarcely half as long as the head, or as its distance 
from the second dorsal fin; it is armed with four series 
of very small barbs, the two front series Ixdng very close 
tog(‘thcr; the anterior half of the dorsal and anal fins 
elevated, somewhat higher than the dorsal spine ; ventral 
spine fixed. 

Uniform brownish grey ; caudal blackish, with the inter- 
radial membrane whitish and without any cross bands. 

Inland Sea. 


MIBCEUANEOUS. 

M, K. A* Zittel on Foisil HeamtimUida* 

To ike Editors of the Annals a/nd Magaxim of Nmtimtl JBTt^^ory. 

GentlituicN) — P ermit me to correct a slight mistake that has 
crept into Prof. ZittoPs diagnosis of the scheme I adopted in the 
year 1870 * for the natural subdivisioii of the then known Hexao- 
tinellid sponge-forms, and which error is reproduced in Mr. Ballasts 
translation in the last number of the * Annals,* Of the two groi^ 
of the “ Coralliospongia ” and ** Oadimpongia ** then inistituiad W 
me, it was the former of the two fibat was made to embraoe aU 
those species distinguished by the possession of an ** anastomosing 

* * Monthly Microscopical Journal/ vol. iv. p, 1870. 
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or coherent reticulate ekektou/^ while with the latter were awooiated 
types in which the skeleton consisted of “ isolated or loosely inter- 
woven spicules only. Zittel, as I find by reference to a copy of 
his original essay, with which he has kindly furnished me, mokes it 
accidentally read exactly the reverse. In my original diagnosis 
(/. c. p, 252) I further proposed to oharactcriste the group of the 
“ CaUcisportfjice ’’ as possessing spicule-protected gem mules instead 
of both having naked membranous gemmiiles ’’ as rendered by Prof. 
Zittel. 


W. Savilijs Ejsijt. 


4 Marine TerroCe, Rt. TIeliors, Jersey, 
Oct. 17, 1K77. 


Phenomena accompanying the Metamorphosis o/Libellula deprossa. 

By M. JoUHBET 1)12 Bklllsme. 

Tlie author gives an extraordinary account of the mode in which 
lAhefMa depressa expands to its full size and extends its wings 
after quitting the pupa-skin. After describing the well-known pro- 
cess of the emergence of the insect, he inquires by what mechanism 
does the insect inllato itself and incrojise its volume to such on 
extent that after issuing from its little enveloi>e it suddenly becomes 
double its former size. 

He states that at this time the function of respiration, which 
is very active in the adult dragonfly, is not yet sot up. There are 
no movements of inspiration and expiration ; the abdomen is cylin- 
drical : and the deep fold in the ventral surface of the abdomen, 
which ho regards as essential to respiration, is not yet in existence. 
On dissection the air-sacs of the body are found to he empty and 
flaccid. 

Nevertheless the inflation of the dragonfly is effected by air ; and 
if the body is out through with a pair of scissors it collapses in a 
moment like a balloon. By taking suitable precautions and dissect- 
ing the animal under water, it is found, he says, that the digestive 
tube here performs a most unusual physiological part. It is so much 
distended that it absolutely fills the whole interior of the body, 
pushing the other organs against the inkguments. Under the in- 
fluence of this energetic pressure the blood is pressed forcibly to- 
wards the iieriphery, distends the eyes, and gives the head its 
definitive form ; then passing into the wing, between the two mem- 
tiranes, which up to this time are soparak, as M. Blanchard has 
duscriM them, it accumulates in the wing, unfolds it. and circulates 
in it, depositing the pigment which is destined to colour it. During 
this time the intcgumeiits, which ore distended and bathed by the 
tmtiitive fluid, accpiire their proper colour and solidity. It is by 
swallowing the air and stori^ it in its digestive tube, says the 
wnthor, that the Libdlula obtains the force ueceasary for the accom- 
Idiahmeht of most of its txansformationB ; and he thinks there is 
Oyery leason to believe that the same thing occurs in many other 
insaots.— Mendus, August 20, 1877, p. 448. 
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On the Termination of the Nerves in the Electrical Apparatm of the 
IWpedo, By M, C. Rouqki. 

The author says that on exatniiiiiig the nerv’oua lamina of the 
dectrieul disks of the torpedo on the ventral surface, wbieh rcocivea 
the ultimate ramifications of the pale tlhres, the preparations being 
unalt(?red by any reagents, there is <K)nstantly to bo observed a net- 
work formed by the division of theyast branches of the jialo fibres, 
which are ramified like stag's h(;r«s. The apjiarent termination* 
in knobs or free extremities, winch may show themselves hero and 
there in all preparations, are seen in enlarged photogra])h8 to bo 
manifestly connected with the network by processes which elude 
direct observation. The solutions of continuity of the meshes which 
arc observed in preparations treated in the fresh state >vith nitrate 
of silver or chloride of gold are not constant, and arc produced by 
the injurious or irregular action of the reagent. 

8eou on the ventral surface of the nervous lamina, the filaments 
which bound the meslies are smooth and have their borders regular ; 
but w^hen the compleUdy isolated nervous hi min a is examined on its 
dorsal surface, these tihiments present an irregular surface, bristling 
with processes, which, in some cases, are seen t ;0 be arranged in 
regular series upon the sides of the filaments, so as to resemble the 
barbs of a feather. These fibrils are of the same substance os the 
filaments of the network from w^hioh they directly proceed ; they 
are elementary nervous fibrils, parallel to each other, and pkood 
perpendicular to the piano of the nervous lamina, from the ventral 
towards the dorsal surfa^-e ; and at this end they luiite to form an 
liTcade, and constitute a last and truly terminal network, the meshea 
and filaments of which are scarcely one fourth of the dimensions of 
those of the network of the ventral surface. The two nervous net- 
works together and the processes which unit© them fonn a reticu- 
lated spong}^ layer, with meshes diminishing in size from the ventral 
to the doi>»al surface, in which the nervous elements anastomose in 
arcades, and in which not a single free extremity is to be met with. 
— Oompies Itendus, August 27, 1877, p. 485, 

Prof HaecheVs Group of the Physarmrioi, 

Mr. W. Savillo Kent, FX.8., remitted us a paper of considera- 
ble length, bearing for its title ** Bemarks upon Professor HaeckePs 
Group of the Physamariie*’' and which, there not being space 
at disposal this month, will appear in a forthcoming number. 
These “ PhysamarifiB,” including, according to HaeckePs views, Mr# 
Carter's Squamtilina scopuki, Mr. Saville Kent concludes to be amjdy 
demonstrated by Prof. Uae^ePs own drawings and descriptions 
l>e true sponges, but at tho same time the simplest representatives 
of tbeir class yet discovered. In this simplicity they are shewn to 
closely correspond with a single spherical ciliated chamber ” ccr 
“ ampullaceous sac ” of certain of the more complef types. 
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LVII , — Report on theEchinodermata oolle/ated during the Arctic 
Expedition^ 1875-6. By Prof. P. Martin Duncan, M.B. 
Lend., F.li.8., Pros. Geol. Soc., and W. Percy Sladen, 
Esq., F.G.S., pn:..s., &c. 

[The Echinodermnta collected in Smith’s Sound and at the 
winter quarters of H.M.SS. ‘ Alert ’ and ‘ Discoveiy ’ were 
obtained by the naturalists of the exjwdition, Gapt. Feilden, 
B.A., and Mr. Hart, under the superintendence of C^t. Sir 
George Nares, R.N., F.R.S., under no small difficulty. 
Apart from the trouble of dredging when the tangles froze on 
coming out of the sea, the proceeding could not be frequently 
attempted : vet the number of specimens collected was consi- 
derable. Tne collection^ consisting of specimens admirably 
cleaned^ and preserved m spirit, and of others equally well 
taken care of in the dry state^ was sent to the British 
Museum. Dr. Gttnther confided it to me for description and 
elassifioatiot^ and after I had determined the species, I asked 
Mr. Percy Sladen, F.L.S., F.G.S., to examine the forms 
md^ndently and to join me in drawing up this report. Our 
results were nearly the same ; but to my colleague is due the 
new species of A^omntkvm. Dr. Carpenter was go^ 
enough to examine and determine the two species of Cbma« 
<K2a. I am yety ^lad to have this opportumty of thanking 
Oapt. Feilden for hu assistance in giving information regarding 
depfri, temperatures, and localities relating to the speow 

mens. 

^Clie collection is so interesting and the specimens are so 
A Mop. N. Ei»i. Ser 4. Vm. xx. 31 
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variable, that we propose to describe it fully in a separate 
monograph. — P. Mautin Duncan.] 

Localities, avoid repetition, the following are the posi- 
tions of the collecting-stations in Grinnell Land mentioned in 
this report : — 

Flooberg Beach (tluMv inter quarters of Il.M.S. ^ Alert’), 
lat. Sr 27' N., lon^, 6P 42' W. 

Discovery Buy (the winter quarters of II.M.S. ^ Discovery’), 
lat 8r 41' N., long. 45' W. 

Kiehardson Bay, lat 80^ 5' N. 

Cape Fraser, lat. 79" 44' N. 

Hayes Point, lat. 79° 42' N. 

Dobbin Bay, lat. 79" 4(y N. 

Cape Louis Napoleon, lat. 79" 38' N. 

Franklin-Pierce Bay, lat. 79° 25' N. 

Syaonipny. It has not been the intention in the following 
citations to BU])ply a complete list of all the different authori- 
ties by whom the various aeterininations have been maintained, 
but simply to give such references as will bo found sufficient 
to indicate tlie history or title-warrant of the nomenclature 
employed. Jt is hoped that the method of authorization ” 
which is here adopted will serve not only as an index of 
registration,” but likewise accord acknowledgment to the 
original dcscribcr — the name of the latter being enclosed 
within parenthesis, and followed by that of the naturalist 
who first used the combination as here given. 

Although the present report is chiefly confined to a descrip- 
tion of the Echinoderms obtained north of lat 78° N., it has 
been thought desirable and interesting to include the record of 
a dredging made by Captain Feil&n during the outward 
voyage, on July 2, 1875, in lat 66° N. The station was 26 
miles from the Greenlastd coast, and the depth 80 fathoms ; 
bottom rocky, with rounded pebbles. The following Asteroids 
and Ophiurans wore taken here : — Asteracantiion jpolarw, 
M. & T. ; SoJmier endeca (Linn.), Forbes ; Ovhtoglypha 
robtMta (Ayr.), Lym. ; Ophioglypha Stumtzii (Lttti.), Lym, ; 
Ophtopholts bellu (Linck),Lym. 

List of the Echinoderms collected during the Arctic 
Expedition ^1875-76. 

HoLotEtraxoiDKA. 

Cucumaria frondosa Forbes. 

EoamoimsA. 

fltrongylooentrotus drilhaohisnsig (0. F MJ)i A. 4g» 
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Asfcoracanthion grcpnlandicue, Sip, 

polaris, M, 4* 

palajooryHtallus, nohiB, 

Stichastor albulus (SfhnpH.^ VeniJl, 

Crc)S8ii8tor papposus (Lhwk)^ M, T. 

Solaster endeca (Xmn.), Forbes, 

furcifcr, v, Duh, ^ Kor. 

rteraelor miliiaris (0. F, jW.), M, 4* T, 

OPttlUROIDliA. 

Ophioglypha Sarsii (Lyfl ,), Lym. 

robusta (Ayr.), Lym. 

Stuwitzii (Ltdh.), Lym. 

Ophiocton soricoum (Forb.), Ljunym. 

Opliiopholis bellis (Linck% Lym. 

Amphiura HolboUi, Lutk. 

Ophiaoaixtha spinulosa, M. 8^ T. 

ABtrophyton arcticum (Leach). 

Crenoidtu. 

Antedon Eschrichtii (MvU.). 

celtica, Barrett. 

Holothuhoidea. 

Cucumaria frondosa (Gunner.), Forbes. 

Holothuna frendoea^ Gunnerus, Act. Holm. 1767, p, 116, tab. iv. f, 
1-2. 

H. pmtaeieB^ 0. F. Muller, ZooL Dan, vol. iii. p. 64, vol. iv. p. 3 j Fabri- 
ciufl, Fauna Grbnl ; Zool. Samlinger, 2 Heft, no. 249, p. ^9. 

H. yrirndie, Forbes & Goodsir, Athenesum, no. 018. 

frondom^ Jager, de Holoth. p. 12; Stimpson, Syn. Marine 
Invert. Grand Manan, p. 10. 

Cuemutria frondosa. Forbes, Hist. Brit. StarOshes, p. 209 ; v. DUben 
^ Horen, K. Vet-AJesMi IlandL 1844, p. 293. 

C./uoioota^ Forbes &; Goodsir, AthensBum, no. 618; Forbes, Hist. 
Brit. Starfishes, p. 227; in Append. Dr, Sutherlimd’s Joum. of* 
Penny’s Voyage. 

JBotryoaaotyk yrandis, Ayres, Proc, Boston Soc. Nat. Hist. 1864, 
vol, iv. p. &2. 

Ooll. FeMen : Baffin’s Bay. 

A OwMmaria with smooth tough body, of subpenta^onal 
orate form. Ambulaoral suckers arranged in five longitodi- 
nil series, each being a double row, with the tube feet alter* 
Ztkting. Suckers capable of entire retraction. Tentacles ten, 
pedunculate, frondose, all of equal size. 

Holothurian has a ve^ extensive geonaphical distri- 
bskaou, being chronicled by Forbes, under the njone of 0. 
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fucicola, from Assistance Bay (Capt. Penny’s voyage), and 
by Stimpson from Grand Manan in the Bay of Fundy. It is 
found also on the coast of Massachusetts, Gulf of Georgia 
(Salenka), San Francisco (Ayres), along the whole Scandi- 
navian coast, Iceland, Faeroe Islands, and in the English 
Channel. 

C. frondoaa attains groat dimensions, the present indivi- 
dual (one specimen only was obtained) being but small ; its 
length is 80 millims,, and diameter about 60 raillims. 


Echinoidea. 


Stronff^locentrotus drdbachtensis (Miiller), A. Ag. 


EchinuB drbhachimmf 0. P. Muller, Zool. Ban. Prodr. p. 236. 

E, BexaUltBy Fabricius, Fauna (Ironl. p. 308 (non MuJlor). 
jE. mghetuij Lamarck^ An. a. Vort. in. p. 49. 

E, BiAangtdariSp Flenung, Brit. An, p. 479 (non Leske). 

E, granuhrisp Say, Journ, A. N. 8. Philad. v, p. 226 (non Lamarck). 
E, grimtdatUBp Gould, Rep. Inv. Maas. 

Strongyheentmtm cUorocentrUus, Brandt, Prodr, p. 264. 

Toxojmm$le$ drohachiensup Agaasisj, Oat. rais., Ann. Sc. N. vi. p. 807. 
T. negketuBp id. ibid. 

T. granulatuBp id. ibid. 

T. Ihiheniiy id. ibid, 

Evhinomctra drobachiemisy Gray, Brit. Rad, p. 4. 

EchinuB chloroticmy Stimpson, Uruat. & Echin. Pacif. Sb. p. 80. 
EuryechmuB drbhachimmy Verrill, Proc. Boat. Soc Nat. Hist, x, pp. 841 , 
362. 


E. grantdatuBy Verrill, Proc. Boston Soc. Nat. Hist, x. pp. 340, 362. 
ToxopneuBtes camoBUB, Barn, in Agaasix, Proc. A. N. 8. Pbil^. ,1808, 
p. 367. 

T, pictuBy Norman, Bredg. Rep. Hebr. p. 314. 

T. paUiduBy Sara, Nye Echin., Vid. Selsk. Forh. 1871. 

StrongyloeenirotUB drbhaohienBisy A, Agassis, Rev. Echini, pp. 102,277. 


Coll. Fellden; Richardson Bay, TOfms, (young); PranUin** 
Pierce Bay, 15 fms., bottom-temperature 29^*5 P. ; Cape 
Ni^leon j Hayes Point, 36 fms., bottom-temperature 29*^’6 F. 

Coll. Hart : Discovery Bay, 16-20 fms., muddy bottom ; 
Franklin-Pierce Bay, 18-16 fms., ston^. 

Owing to the extensive range of this boreal echinoid, the 
variations to which it is suWeet are so great that th^re are 
perhaps few other species which include in their synonymy 
so large a number of modem determinations. Distant observers* 
depending upon tine stability of ^Hocal forms.” havefotmiftd 
numerous so-called new species, all of whicji have hi(hertO| 
however, proved untenable when due. comparison has come to 
be made with a large series of specimens. 

^he northern varieties, known as S. ^ramkUua (Say), 
Gould, and 8. ckhrocent/rotusj Brandt, fail to present any 
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char^usters of suflScient importance to warrant their separation 
from the drdhachiens^is group, although when isolated and 
extreme examples are compared the differences at first sight 
appear very marked. 

Similarly with the specimens collected hy the recent expe- 
dition, separaU*. individuals placed by the side of a single 8, 
drobachiensu from a more southern habitat present sujier- 
ficially a striking divergence. 

Of these arctic forms the test is depressed, the spines of the 
abactinal surface so small (merely miliaries) ana so widely 
spaced that the echinus has quite a naked appearance. The 
pores arc arranged in* arcs of 5-6. The primary tubercles are 
large, only one to each plate, and form prominent vertical 
rows. The scrobicular areas are wide and bounded by an 
irregular circlet of tubercles little larger than miliaries ; and 
there are but few other tuliercles in addition to these on the 
plates al)Ove the ambitus. Extending from the actinostome 
to the ambitus there is a moderate-sized secondary tubercle on 
each side of the primary. 

All the specimens present the appearance of stunted growth. 

The colour of the test is a varying shade of purplish brown, 
and that of the spines greenish grey. 

On some examples the pediccUarifie are remarkably nume- 
rous, especially me large tridactyle form on the abactinal 
surface. 

Good series of specimens were obtained at several stations, 
and in general facies present gmat constancy of cliaracter. 

The largest individual (from Cape Napoleon) measures 43 
tnillims. in diameter, 21 millims. m height, and has twenty 
primary interambulacral tubercles. 


Asteroidea. 

AeterciCanthion ffrdnlandicusy Steenstrup. 

fUroiter vwlactm, Forbes (pars) (non Miiller), Sutherland’s Joura. 
Append. 

Aateruamthion MuUerij SarsP, Tar., Steenati'up, Vid. Meddel. 1854, 
Stimpiwn, Invert. Grand Manan. 

A, gr&nhndiem, l^)eiistfup, Vidensk. Meddel. 1854, p. 240 j Lutken, 
mMeddel. 1857, p. 20. 

Coll. Feilden : Discovery Bay, 26 fms. ; Cape Fraser, 
80 fms. : Hayes Point, 25 fms. ; Franklin-Pierce Bay, 
15 fbs. 

Coll. Hart: Franklin-Pierce Bay, 13-16 fms., stony. 

is a small starfish, with five moderately thicK: artns. 
Propoi^on of disk-radius to arm-radius 1 : 4*^ or 5. Ambu* 
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lacral spines rather long and cylindrical, arranged (in very 
irregular alternation) two and one to each plate. The double 
spines radiate in opposite directions, the single ones standing 
vertical to the floor of the furrow. Except in young indivi- 
duals, and near the tip of the arm, the double series are the 
most numerous, being generally borne by two or three plates 
in succession. After these follow two or three (according to 
age) longitudinal series of separate spines, not quite so Jong 
as the ambulacral spines, and tapering slightly at their tips. 
The middle series, when present, are smaller tiian the others, 
and placed midway upon the lateral imbricating pieces. At 
the base of each of the sjiines of these three series is a circlet 
of pedicellarise. The ossicles and interspaces of the calcareous 
network on the abactinal surface of the rays present a very 
transversely elongate arrangement, in consequence of which 
the spinelets springing from the imbricating pieces assume 
the character (though irregularly) of a transverse position 
across the arm. Tlie dorsal spinelets, which are much finer 
and shorter than the ventru-lateral series, are arranged in 
groups upon the ossicles, and in specimens preserved in spirit 
are more than half-covered by the thick corrugated skin wnich 
invests the body. The pedicellarice are, as a rule, not very 
numerous upon the dorsal surface. The papulce are single. 
Upon the disk the spinelets arc more closely placed ; and this, 
in spirit-examples, gives quite a distinct appearance to that 
portion of the animal, whilst in some specimens the disk- 
spinolets are rather longer than those which are found upon 
the rays. 

Dr. Ltitken is of opinion that this is the species ci^ ly 
Forbes under the name of Uraster violaeensy from Assistance 
Bay (Capt, Penny’s Expedition^ It seems probable to us, 
also, that the Aatertas vxolacea^ m Sabine’s Report on Parry’s 
second voyage, is likewise A. gronlandicus^ since the Aiteriaa 
rubensy Fab. ^on Linnd), also there mentioned, is referable 
to A. polarisy M. & T. 

Asteraoanthion polaruy Miiller and Troschel. 

Asterias rubenSf Fabricius (non Linn^), Fauna GrSnl. p. 809. 

A, miwxta^ Eabricitui, ^A, po/am jut. {tmk Lbtken). 

? A» rubenSf Sabine in Buppl. Pany’s Vwage, &o. 

? A, ochote$mf Brandt, Eec. Act. Acad. Bt. Petersb, 1884, p* 209. 

Asteracanthionpohmy Muller Sc Troschel, Syat. d. Asteriden, p. 10. 

Some large specimens were taken on the Torske Bank, 
Greenland, on the outward journey ; and several young exam- 

♦ Vidensk. MeddsL 1857, Grbal. Kohin. p. 29. 
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pies occuiTod in Capt. Fei Idea’s dredging in kt. 65® N., 
26 miles from the Greenland coast, at a depth of 30 fathoms, 

Asteracanthion paloiocrystallus^ n. sp. 

In general appearance this starfish hears a strong resem- 
blance to a Crihrellaj the rays, five in number, being round 
and tumid ; they are long and tafwr considerably towards the 
point. The disk is small, its diameter being proportional to 
that of the rays as 1 : 5*5. Skin sernitrcinspareut, not corru- 
gated, and investing thickly every appenclage of the body. 
Ambulacral pores w(‘ll“spaced, forming two simple rows of 
sucker-feet, as in Stiehaster* Each interambulacral ])late 
boars two very slender spines, which Ibrm two regular rows, 
otie radiating towards the furrow, the other to tlie margin. 
The spines upon the sides of the arms are rniicli shorter than 
the ambulacral spines, and comparatively more robust, and 
are the same in size and character as the spine lets of the 
dorsal surface. Tlu* ossicles of the abactinal network arc 
arranged more quadrilatcrally than is usual in Asieraca nthion] 
a regular median line passes down each ray, the others run- 
ning parallel and transverse to this with more or less regu- 
larity. Only a single spiuelct is given off at each decussation, 
with an additional one, frequently, on the imbricating ossicle; 
the spinelcts are consequently widely spaced and assume 
(although somewhat iiTCgularly) a fairly rectilineal arrange- 
ment. The spinelcts are of the same shape and structure as 
in Stickaaier ; they are deeply grooved, and liavc 3-5 denti- 
cles proceeding from their truncate and sliglitly radiate apex. 
The ambulacral spines have the shafts also denticulate. The 
j^icellariaa crois^s,” Perrier) are more numerous upon the 
dciraal surface than the spinelcts, amongst which they are 
placed separately and at intervals apart. These pedicellarias 
are lar^e and closely resemble those of Stichaster^ the fore 
part ot the being very gibbous and truncate. The 

pedicellarkd togetlier with the dorsal spinelcts, which are but 
little longer, are covered with a thick investing membrane, 
which, in spirit preparations, gives quite a papillate apjiear- 
ance to the starfish. ^ 

Upon the disk the spines are somewhat more crowded than 
upon tlie rays ; and the eye ’’-spines at the tip of the rays 
form a robust terminal fringe. The madrepoviform plate is 
obscure ; and of the large simple pedicellansB there are but 
very few. 

Although this species resembles Stichaster in so- many 
respects, the arrangement of the dorsal ossicles is hardly such 
as woum include it within that genus. A* palceocryatallus 
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may fairly, however, be regarded as a connecting link between 
Asteracanthion and Stichaater. 

From the character of the ambulacral spines, the absence of 
papulae, and the obscurity of the madreporiform body, we are 
disposed to regard even the largest specimen we nave as 
being not yet fully developed : it measures 30 millims. in its 
greatest diameter, and 6*5 millims. across the disk, and was 
collected by Capt. Feilden in Discovery Bay. Depth 26 
fathoms, hard bottom. Another individual from Cape Fraser 
(80 fathoms) is only 10 millims. in greatest diameter, yet 
presents all the characters of the larger specimen. 

Sticlioster aVbulus (Stimps.), Verrill. 

A^ocanthiofn aXhuluKy StimpNon, Insert. Grand Manan, p. 14, 

A, •aroblamay Steenstrup, Via. Meddel. 1864, p. 240 ; Lutken, Vid. Med- 
del. 1867, p. .m 

Slichaater albulusy Verrill, Proc. Boston Soc. Nat. Hist, voL x. 

Coll. Feilden: Franklin-Piorce Bay, 16 fathoms; Proven, 
13 fathoms. 

A little starfish with small disk and rounded or somewhat 
arched rays, the number of which is almost invariably six, 
three rays on one side being, as a rule, very much snorter 
than those on the other. Proportion of the diameter of the 
disk to that of the arms 1 : 6 or rather more. The ambu- 
lacral furrows are wide, with suckers arranged in two simple 
rows. On each interarabulacral plate are two ambulacral ” 
spines radiatingslightly to tlie rightand left. Closely succeeding 
to those on the sides of the arms follow a series of three similar 
spines, but not always a series opposite to each interambula* 
cral plate, owing to the imbricating pieces being more widely 
spaced. The dorsal ossicles present a regular rectangular 
arrangement ; and tlie interspaces, which are very small and 
axe occupied by a single papula, form, in consequence, regular 
longitudinal and transverse rectilineal series. From each 
intersection springs a small subquadrate group of 6x>m three 
to five short dorsal spines, amongst which are placed one or 
two pedicellarim. Towards the sides the pedicellarias are more 
numerous. The spine groups areregulany disposed in longi- 
tudinal and transverse fines, tliose of the middle row being 
more densely packed than the others, thereby forming a more 
or less distinct median line down eacu ray. The spinelets are 
of equal length, and, being closely set, give a smooth velvety 
appearance to the starfish. From the apices of the spinelets, 
which are broader than the bases, proceed three or four small 
denticles. 

Only three s{)ecimcns of this Siichaaier were obtained in 
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Franklin-Pierce Bay, and were quite young individuals, the 
largest measuring 16 millims. in its largest diameter, A 
much finer example was dredged at Proven on the outward 
journey, in which the diameters of rays and disk were respec- 
tively 30 millims. and 6 millims. 

Crosaaster pappo8U8 (Linck), Muller and Troschel^. 

Tnahaideoaciis papposa^ Linck, De StclliH marinis, p. 4^. 

Aatericui hdianmoi^y Pennant, Brit. Zo(j 1. iv. n. 6(5. no. 72. 

A, pappomf Fabricius, Fauna Gronlaudica, p. 369. 

A. affiniff Brandt, Act. Acad. St. PeterHb. 1H34, p, 272. 

? A. alboverrucoaay id. ibid. 

SteUmia pappom^ Agaesiz, I’rodr. Monogr. Bad., Soc. Sc. Nat. Neuf- 
cMtel, vol. i. p. I9l. 

Sohster papposay Forbes (18.30), Mem. Werner. Soc. vol. viii. p. 121. 

Of oimtHter pnpposm^ Muller & Troschol (1840), Wiegmann’s Archiv, 
iv. pt. 1, p. 183; Verrill, Proc. Boston Soc. Nat. Hist. vol. x. p. 334. 

,Coll. Feilden: Discovery Bay, 25 fms., hard bottom; 
Cape Fraser, 80 fms. ; Franklin-Pierce Bay, 15 fins., bottom- 
temperature 29°’5 Fahr. 

CoU. Hart : Franklin-Pierce Bay, 13-*15 fms. 

In the Oversigt over Gronlands Echiiiodermer,^’ Dr. 
Ltttken records f that amongst the specimens of C. paipomB 
which he had examined there occurred only one example of 
the ten-armed variety, those with twelve arms being tlio 
most common. 

All the specimens of this collection are ten-armed, with the 
exception of one small and very young example having nine. 
Its greatest diameter is only 18 millims. 

When compared with series of similar size from more tem- 
perate waters, the polar specimens are characterized by finer 
arms, fewer spine-clusters (bearing fewer but very much 
longer spinelots), the spine-clusters more widely separated 
from one another, and the ventral spaces almost naked. 
These points are so striking in some individuals that at first 
sight one is tempted to consider that we have here a well- 
marked variety oi this almost cosmopolitan starfish. Careful 

* The genus SoloaUfr of Forbes included the two starfishes known as 
Aateriaa mdeca^ Linn,, and A, paj)p<ma. Fabr. (Linck). The morpholo- 
gical differences of these forms are such, however, as to necessitate their 
fcing ragged as representatives of two distinct genera. Confining, there- 
fore, hbrnea's Solaater to his own type (S, mdeca)^ MUller and TVoschers 
genus CrosMfter (synonym of Sokikery Forbes, published a year later) is 
naturally osagned to the AatertoB pmpa«a type, Gray^s designation 
aaUr having been appropriated by Ehrenberg {JPolymterias) at an earlier 
date. The propriety of the above limitation was suggested by Dr. Liit- 
ken so far back as 1^7. ( Cf. Viden^. MeddeJelser, 1^7, p. 35:) 

t Vidensk. Meddelelser for 1867, p. 40. 
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study, however, of the series leads us to the conclusion that 
no sound distinction can be drawn ; and we would offer as a su^- 
ffi^stion explanatory of the divergence, that in these arctic 
forms of Crossaster premature phases are more slowly passed 
through, and that development of detail takes place in a dif- 
ferent ratio to the body-growth from that which obtains 
under more favourable conditions of lile. 

The largest specimen obtained measures 93 niillims. in 
diameter. 

Brandt founded a species, Asierias off! ms, upon a single 
specimen obtained in Behring Straits, but which, from the 
short description given, appeals only to have been similar to 
the specimens before us; and, such being the ease, the grounds 
are not sufficient to warrant the maintenance of his species. 
In all probability A, alboverrueosa, Brandt, is also identical. 

A singular instance of tlie rapacity of this starfish may be 
here related. The disk of one of the largo individuals trom 
Discovery Bay being considerably distended, it was cut 
open ; and the distention was found to result from the 
creature having gorges! a young Sirongylocentroim drobaohi- 
ensts !, nothing but the clean calcarexms plates of the tost re- 
maining*. In the stomach of another (very much smaller) 
specimen was found the shell of T'rochus olivaceus, Brown 
(kindly determined by Dr. Gwyn Jeffreys). 

Solaster endeca (Linn.), Forbes. 

Asteriwi awxra, 0. F. Muller, Zool. Dan. Prodr. no. 2838. 

A, Linnffiue, Syst. Nat. (Gmel.), n. 3162. 

Stellonia emhea, Agassiz, Prodr. Monog. liad. p. 25. 

Solanter endeca, Forbes, Mom. Werner, Soc. vol, viii. p. 121. 

One young specimen, 14 millims, in greatest diameter, was 
dredged by Capt. Feilden in lat. 65® N., 26 miles from tie 
Greenland coast, at a depth of 30 fathoms, 

* The British members of tho same species seem to be equally addicted 
to cannibalism. A few weeks ago one of the writers coii\eyed by rail- 
way a small C, pappome with a specimen of Ae^opecten, in a jar 
of eearwater. On reaching home, after a journey of about three hours* 
duration, it was found that the eeteroid hem, according to their custom 
when irritated, thrown off portions of two of its arms, and that the 
Oroesaefer was busily gorging one of these pieces, fully the length of the 
diameter of its own disk ! In the course of an hour the fragment hod 
entirely disappeared. On beinv disturbed two or three hours iffterwards, 
the O^ossaster ejected the fleshless skeleton, if such a term may be em- 
ployed. 

In the British Museum is a sj^oimen of Astropectm hystrir, Val, from 
the Mauritius, which had Bwallowed a large Cmm, the latter extending 
even into one of tho rays. 
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Solobsier fur cifer^ v. Diiben and Keren. 

Ch<tiaater boreduf v. Diiben, CEfv. Kougl, Vet.-Akad. Fbrband]. 1844, 
n. ii;{. 

SoMster furmfer, v. Diiben & Koron, KonirL Vot.-Akad. Handl. 1844, 
p. 243, t Vi. f. 7-10. 

(^olL Feilden : Cape Fraser, 80 fms. 

A starfish of sotnewhat depressed form, having five broad 
flat arms. Proportion of disk-radius to length of arm 1 : 3. 
The calcareous network of the dorsal surface is very regular ; 
and the spine-clusters or paxillaj, which spring from the inter- 
sections, fonn longitudinal scries which run parallel to the 
median line of the ray ; couseauently only two or three of the 
middle series reach to the tip, although from fourteen to sixteen 
may be counted at the base of the arm. The naxilloe are 
very compact and have a stout rounded base, nearly twice as 
wide as high, bearing a crown of spinelcts (about fifteen to 
twenty) in length about equal to tlic diameter of the base. 
The spinelets are, as a rule, flat ; and from the angles of the 
apex, which is as broad as or broader than the base, proceed 
two small denticles, giving the appearance to the spinelet of a 
two-prongod fork ; sometimes tne spinelet is triangular, in 
which case there are three prongs. On the sides of the arms 
are two rows of large paxillcB or spine-clusters, the lower 
series being twice the breadth of the upper ones, and these 
themselves being much larger than the rest of the dorsal 
paxilloe just described. There are about twenty large mar- 
ginal paxillfie from the arm-angle to tlu^. tip. Each interam- 
bulacral plate bears three equal-sized spines, running parallel 
to the furrow ; and exterior to these arc three or four spines 
webbed together into a comb ” and placed obliquely, or even 
in some cases at right angles, to the ambulacral series ; 
whilst midway between the combs and the margin of the 
ray are three or four small spines (not sufficient to form a 
poxilla proper), which stand quite isolated and only extend 
about one third of the distance from the mouth to the tip of 
the ray. The madreporiform tubercle is excentral and situated 
at about one third the distance from the centre to the margin 
of the disk. The mouth-plates are largo and broad, the mar- 
ginal spines interlocking with one another. 

Only two specimens were obtained by Captain Feilden, the 
largest of which measures 65 millims. in its greatest diameter, 
ana 21 millims. across the disk ; the arms at the base are 
18 millims. broad. 
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Pteraster militaris (O. F. M.), MUller and Troachel, 

Aderiaa militarise O. F. Muller, Zool. Dan. tab. 181 (excl. textu). 

Astenscus militarise Miiller it Troj^chel, Syst, d. Aateriden, p, 44. 

Pter aster militaris, Muller & Troechel, Syst. d. /Vateridon, p, 128. 

Coll. Hart : Dobbin Bay, 30 fnis. 

This starfish is readily distinguished from its congeners and 
the majority of other asteroids by the singular fin-like margin 
surrounding the arms, by the membranous skin which is 
spread over the upper surface, as well as by the series of 
webbed spines which stand, in transverse ranges like fans, by 
the side of the ambulacral furrow. 

The form of the animal is pentagonal, the upper contour of 
the body high and arched, and the underside flat. Propor- 
tion of disk-radius to arm -radius 1 : 2. Each inlerambulacral 
plate is furnished with five or six long spines, which are con- 
nected together by a membrane into a webbed comb placed 
transversdy to the ambulacral furrow. The outward spine of 
each comb is double the length of the others, and extends 
about half its length beyond the edge of the ray. These long 
spines are also united to one another by a connecting tissue, 
and thus form the fin-like fringe which surrounds the entire 
starfish. The ambulacral spines forming the fan-like comb 
are nearly equal in length, the middle ones being slightly 
longer. 

The body-skeleton is composed of a calcareous network, 
from each of the cross joinings of which proceeds a spine- 
fasciculus bearing three or four spinelets. The whole aorsul 
surface of the animal is covered and concealed by a mem- 
branous tissue supported above the body, like a tent-cloth, 
by the spinelets, to the tips of which it is attached. A 
hollow iniradermal cavity is thus formed. Neither the anus 
nor the madreporiform tubercle has any special aperture in this 
investing membrane ; there is, however, a single large-siaed 
opening, surrounded by a margin of spines, situated nearly 
over the dorso-central axis. In and out of this aperture Dr. 
Stimpson has observed currents of water passing, as in the 
cloaca of a Holothuria, from which fact he was led to regard 
the functions of the cavity as subservient to respiration 
MM. Koren and Danielssen, however, have pointea out that 
this intermediate space between the double dorsal skin fulfils 
a further and more important pmyose by becoming a chamber 
in which the development oi the eggs and emoryos takes 
place t. 

• Stimpso^ Marine Invertehrata of Ghrand |danaii,*' p. 16, in Smith- 
sonian Contributions, vol. vi. 

t Koren and Danielssen, VFauiia littoralis Korvegin,’ Heft 2, p. 68. 
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Although our knowledge of marsupiation in Echinoderms 
has recently been largely augmentea by the additional in- 
stances which Sir Wyville Thomson records as occurring in 
species from southern seas *, it is most interesting to find 
so special an adaptation for the purpose in this truly arctic 
asteroid. 

Two specimens only were obtained, being dredged by Mr. 
Hart in Dobbin Bay. They measure about 60 millims. in 
tlieir greatest diameter. 


Ophiuroidea. 

Ophioglypha Sarsti (Liitken), Lyman. 

? Bewhurftt. Nat. Hist. Cetacea A:c. Arctic Kegiona, 

p. 1834. 

Ophiitra iejcturata^ Forbes, pars (Append. Sutherland’s Jounial). 

Ophxolepis dliata^ Sars, pars, Reise i Lofoten og Finmarkon, p. 39 ; 
Stimpflon, In'vert. of Grand Manan, Smiths. Oontrib. ri. p. 13. 

Ophiura acufera^ Agassiz, Proc. Am. Acad. 1831, p. 209 (no descr ). 

0. coriacetty liUtkon, Vidensk. Meddololser, Nov. 1854, p. 101. 

0. arctica P, id. ibid 

O. Sardiy id. ibid,, et Add. ad Hist. Ophiuridorum, p. 42. 

Ophioglypha Sarsiiy Lyman, 111. Oat Mus. Comp. Zool, Harvard, i. 
p. 41 j Ljungman, Oph. Viv., OEfv. K. Vet.-Akaa. Forh. 1866, p. 307. 

Coll, Feilden : Floeberg Beach, 10 fms. ; Discovery Bay, 
26 fms. ; Hayes Point. 

An Ophioglypha with mouth-shields shield-shaped, longer 
than broad ; length less than, or only equal to, their distance 
from the margin of the disk. Papilla3 of the disk-incision 
about fifteen, and rather broad. Under arm-plates widely 
separate, of a very broad, short triangle-shane. Two tentacle- 
scales. No infrabrachial indentations. Spines rather long, 
equal in length to the side arm-plates. 

This is the most northerly ecliinoderm brought home by the 
expedition, a fine specimen with a disk-diameter of 26 millims, 
having been taken by Capt. Feilden at the winter quarters 
of H.M.S. ^ Alert, ^ in N. lat. 82® 27'. Other examples of 
this species were obtained at Discovery Bay, and among 
them one which is provided with remarkably long arm-spines, 
being in relative proportion fully twice the length of the 
spines generally occurring in 0. Sarsti. In this individual 
tne three spines ol' the sixth joint measure respectively 2*46 
millims., 2*26 millims., 1*4 millim., the under arm-plate 
being *7 millim. long, the arm-joint 1 millim., and the disk- 
diameter 15 millims. The remaining features of the specimen 
egreetoo closely with thecharacters of 0. Sarsii (Ltttk.), Lym., 

♦ WyviUw Thomson, Journ. Linn. Sor. vol, xiii. p. 66. 
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to warrant its removal, in our opinion, from that species, even 
as a provisional variety. 

In some cases great irregularity is exhibited in the mouth* 
papilla, one abnormal example being particularly worthy of 
notice. In the Ophioglyphm the innermost mouth-papilla 
generally stands immediately over the teeth, and miglit be 
easily mistaken for a tooth, being, in fact, affixed to the tooth- 
plate and not to the lateral plates. In O, Sarsit^ as well as 
in other members of the genus, two additional papillae are 
generally associated with it, one on either hand, and are in 
Eke manner borne by the ossicle upon which the teeth are 
placed. 

In consequence of this arrangement it has long seemed 
probable to one of us that these subdental papillae Siould be 
regarded as tooth -papilla3 (of which they arc in truth the 
homologues) rather than as mouth-papilla), so-called, along 
with wnich they are commonly counted. One of the speci- 
mens taken in Discoveiy Bay throws considerable light upon 
this question. 

In this individual the dental armature consists of four teeth 


regularly superposed, following upon which, and occupying the 
same breadtn as a tooth, ore three ossicles, which nt to one 
anotlxer wedgewise with sloping 
sides. Then come two which fit 
together and correspond in their 
shape with the irregularities of 
the upper and under tier, which 
latter consists of from three to five 
compact close-fitting papillsB ; and 
these again are succeeded by 
three or four (in some r«^s five) 
moderately long, round-tipped, 
smaller papillae, the whole form- 
ing a compact mass suggestive, 
in the highest degree, of ordi- 
nary tooth-papillae, such as occur, 
for instance, m OMoihrix ; ana 
yet in every detail, even to mea- 
surements, the specimen con- 
forms to the diagnosis of OpMo- 
glypha Barnu This individual 
has a disk-diameter of 22 millims. 

Bearing in mind the tendency towards vertical reduplication 
of the mouth-papillas in some genera, this cannot fail to be 
regarded as suggestive of the manner in which primitive tooth- 
papillas may have been developed ; nor is such an assumption 



Abnormal development of ^ 
dental armatazie in O. 
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by any means extravagant when the ^reat irre^alarity of 
tfiese parts amongst arctic forms is taken into consideration. 

OpMogJypha rohusta (Ayres), Lyman, 

Ophiolepis rohmta^ Ayres, Proc. lioston Soc. Nat. Hist, iv, p. 134, 
1851. 

Ophmrn fimic^flata^ Forbes, Append. Sutherland’s Journal. 

P O. (fldciahsy Foi bes. 

O. sqvamosffy Tjutken, Vidensk. Meddelelser, Nov. 1854, et Add. ad 
Hist. Opbiuridarum, p 40. 

Ophiofflyjma rohmifty Ij\maii, 111. Cat. Mus. Comp. Zool. Ilar^ ard, i. 
p. 4r6 ; Ljuugman, Oph. Viv., Qif. K. Vet.-Akad. Fork. 1800, p. ;k.)H. 

Coll. Fcilden: Discovery Bay, 25 fms., hard lx)ttom 
Richardson Bay, 70 fms. ; Hayes l^int, 35 fms., bottom-tem- 
j)eraturc 29’^*5, and also at 25 fms. ; Franklin-Pi ercc Bay, 
15 fms., bottom-temperature 25®*5. 

Coll. Hart : Winter quarters,” Discovery Bay ; Franklin- 
Pierce Bay, 13-15 fms., bottom stony. 

AnOphioglypha with arms very finely tapering, and disk with 
regularly arranged scales of nearly equal size. Mouth-sliields 
ovate shield-shaped, length less than, or at most only equal 
to, their breadth ; length much less than the distance from 
the margin of the disk. Papillae of the disk-incision very 
short and stout, often grouped. Under arm-plates broadly 
heart-shaped ; one tentacle-scale. 

This species was obtained at various stations, as indicated 
in the list of localities ; and though neither the abundance nor 
the size of the specimens was remarkable, several good series 
were collected. The characters which have been regarded as 
^‘specific” are remarkably constant; and no essential difference 
citi be traced between these arctic forms and specimens taken 
from the coast of Maine, U. S., with which they have been 
compared, excepting that in the northern Ophiurans the arm- 
spines are longer and somewhat more delicate, and that the 
outer margin of the under arra-plates is more arched and the 
reentering angle is far less developed, in certain species being 
even altogether untraceable. In some largo examples the 
upper arm -plates arc very markedly hexagonal. 

Although this deviation is very constant, the foundation of 

a variety ” on the strength of such characters alone is hardly 
justifiable. 

The arm*-spmes are moderately stout and tapering, the upper 
one being flattened and much lai’ger than the others. * 

In most of the specimens under present consideration, the 
under arm-plates are well separated from one another by the 
side ^ates and do not overlap, although in one individual 
ftom Discovery Bay the first ten impinge distinctly in conse- 
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ouence of their side arm-plates not meeting. This feature at 
tne basal portion of the arm has been noted by Dr. Liltken as 
occurring in large specimens from Greenland, whilst he re- 
marks at the same time that in none of the Danish examples 
examined by him do the under arm-plates touch. 

The latest specimen was taken by Cant. Feilden in 
Franklin-rierce Bay, the diameter of the disK (dried) being 
10 millims. 

Ophioglypha Stuwitzii (Liltken), Lyman. 

Ophiura Stumtziiy Liitken, Videtisk. Meddel. 1857, p. et Add. ad 
Hist. Oph. j). 49, 

Ophioglypha Lyman, HI. Cat. M. C. Z. Harvard, i. p. 61. 

Two specimens were collected by Capt. Feilden in a dredg- 
ing made in lat. 65° N,, twenty-six miles from the Greenland 
coast, depth 30 fms. 

Ophiocten aerioeum (Forbes), Ljuugman. 

Ophiwa aenoeuj Forbes, Sutherland’s Journ. &c. vol. ii Append, 
p. eexv. 

P O. abymcokif Forbes, Linn. Trans, vol. xix. p. 146. 

Ophiocten Krhyeri^ Liitkon, Vidensk. Meddel. 1864, ot Add. ad Hist, 
Ophiuridoruru, p. 62 ; Lyman, HI. Cat. M. C. Zool. i. p. 63. 

0. sericeunif Ljungman, CEfv. K. Vet.-Akad. Fork. 1864, p. 360 j 1860, 
p. 307. 

Coll. Feilden : Discovery Bay, 25 fms., hard bottom ; Cape 
Fraser, 80 fms. ; Hayes Point, 36 fms., bottom-temperature 
29 °- 5 . 

Coll. Hart : Discovery Bay, 15-20 fms., muddy bottom, 
also at 11 fms. ; Frankhn-Pierce Bay, 13-15 fms. I 

Disk very flat, with margin forming a sharp angle ; covered 
with imbricating scales and a superficial squamo-granular 
layer, through which only portions of the radial shields and 
primary plates are visible. No disk-incisions, the disk form- 
ing a little arch over the base of the arras. A row of papillae 
edges the genital slit, and passes over the arm along the aii^- 
margin continuous with the series from the other side. The 
first three, or sometimes four, upper arm-platea at the base 
bear papillae. Side arm-plates meet below, but not above. 
One tentacle-scale. Three arm-spines, arranged along the 
outer edge, of the side arm-plate, the two upper spines l^ing 
much the largest. 

The main variation which we have noted in the aattic 
specimens of this species consists in the greater length of the 
arm-spines as compared with those of more southern examples. 
In a specimen 9*2 millims. in disk-diameter the length oj the 
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upper arm-enine of the sixth joint was 1*85 millim. (in one 
case 2*3 miliirns, !) ; in another, with a diameter of disk of 
8*6 millims., the same spine was 1*8 millim. long, three arm- 
joints in this individual being exactly 2 millims. In addition 
to the above, variations occur in the contour of the mouth- 
shields, and in the larger examples considerable irregularity is 
also found in tlie number and position of the mouth-papillas. 
Amongst this collection are several specimens having a very 
decidedly pentagonal form of disk. 

In our opinion, none of the above variations can be regarded 
ns of greater iriornhological significance than growth-phases, 
or at most indiviclual variations only. The largest specimen 
obtained was 11 millims. in disk-diameter. 

Ophiopholis helUs (Linck), Lyman. 

ScUopmdroideti h4h9 (8coloj>endriLa)^ Linck, Do Stoll. Marinis, p. 52. 

Asteriaa amkatay Muller, Zool. Dan‘ Pr. 2841 : Zool, Dan. iii. p. 29, 
t. Of). 

Ophium heUts^ Johnston, Mag. Nat. Hist. vol. viii. p. 695. 

Ophwlfifns gcokfpendricaf Muller & Troschel, Syst. d Ast. p 00. 

(Jphtoemna belltity Forbes, Mem. AVerner. Soc. vol. viii. p. 120; Hist. 
Brit. Starfishes, p. 53. 

OphiophoUs acukatay Lutkf3n, Add. ad Hist. Oph. p. 00. 

O. hmUy Lyman, 111. Cat. M. C. Zool. Harvard, i. p 90. 

Coll. Feilden : lat. 65^ N,, 26 miles from Greenland coast, 
30 fms. 


Amphiura Uolbolliy LUtken*. 

? Ophiokpu Sundevalliy Muller k Troschol (non Job. Muller), Syat. d. 

Asteriden, p. 93. 

AnwMura MolbolU, Lutkou, Vid. Meddelelser, Nov. 1864, et Add. ad 

4li]8t. Ophiuridaruni, p. 56 ; Lyman, 111. Cat. Mus. Comp. Zool. i. 

p. 118. 

A.SmdevtdUy Ljungman, Oph. Viventia, (EfA. K. Vet.-Akad. Fdrh. 

1866, p. 320, 

Coll* Feilden : Franklin-Pierce Bay, 16 fms., bottom-tem- 
perature 29®‘6 F. 

An Avxphiura with disk lobed ; radial shields long and 
narrow ; mouth-shields rounded ; side mouth-shidds lai*gc, 
subtriangalar, with the sides reentering and angles rounded* 
Three pairs of mouth-papillaa. the middle ones placed higher 
than the others* 0ttder arm-plates pentagonal. One tentacle- 
scale rounded ; arm-spines 3^. 

Only a single specimen of Amphiura was taken ; and this, 

* 8o much confusion has arisen in consequence of uncertainty as to the 
identity of the ori^nal application of the appellation O. SmdepaUif that 
we prefer to retain Dr. Lutken's name, despite the example of certain 
reoent writers to the contrary. 

Ann, di Mag. N. Hist. Ser. 4. Vol. xx. 32 



46i8 Prof. P. M. Duncan and Mr. W. P. Sladen on 


although it differs slightly from the type form in the relatire 
measurements of certain points of detail, we have little hesita- 
tion in assigning to Dr. LUtken’s species, the variations, in our 
opinion, not being of greater importance than such as we 
should regard as dependent on locality and conditions of life. 

The arms are less broad, and take their origin in a more 
deeply reentering curve of the disk-margin, the radial shields 
are narrower, and the breadth of upper arm-plates in propor- 
tion to their length is less than in the type forms, as the fol- 
lowing measurements will indicate : — Diameter of disk 8 
millims. ; radial shield, length 1*8 raillim., breadth *35 millim.; 
sixth upper arm-plate, length *6 millim., breadth *9 millim. 

The spines are hollow cylinders, stout, blunt, and but 
slightly tapering ; the upper spine on each side-plate tapers 
most. The first fifteen arm-joints bear four spines, the suc- 
ceeding joints three only. 

An interesting feature connected with this specimen is 
worthy of record, and is one which does not appear to have 
been noted by previous observers. Tim central spines are 
more or less flattened throughout their whole length ; and at 
the tip compression has been carried to such a degree as to 
form a thin and somewhat expanded head — a peculiarity 
which is at once suggestive of a characteristic spine-appen- 
dage possessed by A/filiformu ; and although in the specimen 
under notice this structural feature is by no means so fully 
developed as in that Ophiuran, it is still sufficiently marked 
to impress upon the mind the near relationship of the two 
species and the community of their descent — an hypothesis 
which is also further strengthened by the association of both 
the forms in more southern waters. 

Ophxacantha tpinulma^ Muller and Troscfael. 

P AsUrias bidmUata^ Hstsius^ Bids. p. ild. 

P Ophim-a fragilUf Habine in Append. Oapt^ Porrv’s Voysffe. 

P Ophweama (identata^ Muller k Troscheb Syst. a. Asteiiaen, p. 99. 

O^iuemtha spintUoia, Muller k Troschel, Sy«t. d. AsMdsn, p. 107. 

0, ffrotfdandica, Muller & Troschel ArehiV fiir Naturgesen. 1844, 

p. 188. 

O^ioeoma arettea, Muller & Trosdbeh Syst, d. Asteriden, p. 108. 

O. ecMnuhtOy Forbes, Append. Sutherlaad's JoumaL 

ephinoantha ^mlo$a, Liitken, Add. ad Hist. Opbiuridarum* p. 65 ; 

Lyman, m. Cat. Comp. Zool. i. p. 93: Liungman. Oph. Viventia, 

(Efv. K. Vet.-Akad. i^rb. 1866, f 826. 

Coll. Peilden ; Discovery Bay, 26 fms,, hard bottom ; Cape 
Fraser, 80 fins. ; Franklin-Pierce Bay, 16 fms. Tern wrature 
29^*5 Fab*. 

Coll. Hart.* Franklin-Pierce Bay, 13-15 fms., bottom 
stony. 
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An Ophiacantha with disk covered with small round scales, 
each bearing a small short spinelet. Radial shields very ob- 
scure. sometimes quite covered. No disk-incision ; ana the 
dorsal membrane is prolonged over the base of the rays. 
Mouth-shields twice as broad as long, irregular ovate. Side 
mouth-shields long, narrow, arched and meeting within. 
Under arm-plates heptagonal or subheptagon al, breadth equal 
to length. Dorsal arm-plates triangular. Side arm-plates 
meeting above and below. Spines 7-8, long, thin, and denti- 
culate, placed on a keel. 

A gi'eater number of this Ophiuran have been brought home 
by the expedition than of any other Echinoderm. iTie speci- 
mens range in size from those having a disk-diameter of 15 
raillims. to the young form of only 3 millims., and conse- 
quently form a most instnictivc series. 

The variations dependent on growth are very considerable, 
so much so that isolated specimens taken from different stages 
in the series might easily be regarded as affording the types 
of distinct species. 

Conclusive proof has been furnished by the material which 
we have had at our disposal that the 0. qronlandica^ M. & 
T., and the O, arctica^ M. & T., are untenable species, as Dr. 
Lutken has already pointed out — and, further, that the charac- 
ters which had hitherto been regarded as of specific value are 
not. as that eminent authority seems to infer, even variations 
suen as can bo regarded as dependent on distribution, but 
must be considered simply the phases incidental to age, 
together with ordinary inclividual variation. 

Amongst the specimens procured by the naturalists of 
H.M.SS. ' Alert ’ and ^ Discovery,’ there are many presenting 
features developed in a manner which might be regarded as 
uUraspecific ^ when compared with the previously recog- 
nized modifications of this form.” In the present state of 
knowledge, however, it seems preferable to comprehend them 
under 0. apinulosa of Muller and Troschel, rather than to 
burden further the nomenclature with novel designations. 

The mouth-shields and the under arm-plates in this species 
are subject to very considerable changes and variation, both 
in contour and in their relative moportions of length to breadth. 
In large and adult specimens the number and arrangement of 
the month-papilte is also irregulai* ; and not only is there a 
frequent increase in number in the ordihal horizontal series, 
but Aere is also a great tendency towards reduplication of 
certain papillas in the vertical axis of the Ophiuran. This 
seems to arise from the longitudinal cleavage of preexisting 
papillm. 

82 ^ 
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In young individuals the spinelets of titic disk are propor- 
tionally long, five or six times their own diameter, and pre- 
sent all the appearances of ordinal^ embryonic spines. During 
the process of growth, however, increase is made in thickness 
only, so that when maturity is attained, and the spinelets, along 
with the disk, are invested with the semitransparent leathery 
membrane of the body, the appearance is more that of short 
stumpy prominences than of actual spines — ^a deception which 
at first sight gives a totally different character to the 
Ophiurans. 

Astrophyion arcticum (Leach), Smith. 

Oorgonodfiphalw arctiemy Loock IHJO, Append. Sir J. Robs^s Voyage. 

Aitrophyton arcticumy Smith, MS. 

This Astrophyton was dredged off West Greenland by Mr. 
A. C. Horner, who accompanied Sir Allan Young in the 
‘ Pandora,’ at a depth of 600 fras. in Smith’s Sound, lat, 
78^ 19' N., long. 74° 30' W. The present writers have not 
seen this specimen, and are indebted for the information to 
Mr. Edgar A. Smith, F.Z.S., of the British Museum^ by whom 
it has li^n determined and referred to Leach’s species. This 
is particularly interesting^ as the original Gorgonoemhaluit 
arcticiutj Leach, was obtained by Sir John Ross in BaflSn’s 
Bay, lat, 73® 37' N., long. 77° 25f W., at a depth of 800 fms. 
This was one of the earliest instances of a living organism 
being dredged from so great a depth. 

Cbinotdea. 

Antedon Eachrichtii (Mttller) and Antedon odtica (Barrett). 

Coll, Feildcn ; Discoveiy Bay, 25 fms., bottom hard. 

The Comatulca were handed over to Dr. Carpenter for de- 
termination ; and he has kindly informed us of the occurrence 
of the above-named species. 

Ooncluaiona, 

It is clearly manifest that extreme caution should he 
exercised in drawing conclusions as to the general character 
of a fauna, on the basis of such scanty material as it is pos- 
sible for a single expedition to furnish ; and the author$ feel 
that the groat hesitation which they have in expressing defi- 
nite opinion is fully warranted by the fact that consio^ble 
additions have recently been made to the Echitiifauna of 
Northem-Enropean waters, the details of which have not yet 
been published ; and these investigations may, in all proba- 
bility, have the result of going far towards rendering pesent 
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generalizations invalid. To mention one instance alone. 
Writing on the results of the ‘ Porcupine ’ dredgings in 1869, 
which have not yet been published in full, Sir Wy ville Thom- 
son, in his * Depths of the Sea/ remarks : — Between Scotland 

and Fseroe ^^we find every one of the Echino- 

derms hitherto found on the coast of Scandinavia and Green- 
land, with the single exception, I believe^ of Ophiogltfpha 
StuwitzUj a shallow-water Greenland form, among the 
ophiuridsj and of one or t^o holothurids, which have yet 
evaded us (L c. p. 43). It is tantalizing that Sir Wyville 
Thomson gives no record of the special Asteroids in his 
agreeably written narrative. 

Table showiruf the general Oeographiml Distriimtion of the various 
Species above mentioned; together with an Indication of those oh^ 
talned by the previous Arctic Explorers^ Captains Parry and 
Penny, 
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The following wore not obtained by this expedition ; — 

Cteuodiaous crispatus. 

Ottoumaria Hyndmani wO. Korenii, Ltk, 

Obirodota brevia, Ari«.r%,sMyriotroohua Einkii, 8tp, 

Opliiura ^^iaoialia, Forbes. 


t This waa dredged by Sir John Roes in 1818, 
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Of these twenty Greenland and GrinuelULand Echino- 
deriDs^ 

Fourteen are common to America and Europe ; 

Three are known as American and not European ; 

Two are known as European and not American ; 

One now first recorded from Grinnell Land only. 

Analysis similarly shows that fourteen out ot* the twenty 
are Ghrinnell-Landic. And of these, 

Eleven are common to America and Europe ; 

Two are known as European and not American ; 

One from Grinnell Lancl only. 

Keasoning from present inmrraation, the writers are of 
opinion that the character of the Echinifauna under considera- 
tion is the effect of local modification acting upon a great polar 
distribution rather than of intercontinental emigration simply. 


LVIIL — Description of a new ^ecies of Foraminifera (Rotalia 
spiculotesta). By H. J. Carter, F.R.S. &c. 

[inaie XVI.] 

Ever since my description and illustrations of the structure 
of the shell ot Opercmina arahica were published Annals/ 
1852, voL X. p. 161, nl. iv.), I have felt certain that thespicu- 
liform bodies therein aescribed and figured were integral parte 
of the test, and not occasioned hy any particular arrangement 
of its canal-system as stated by Dr. Carpenter, any more than 
the bricks of a house are dependent for their form on the 
position of the gas- and water-pipes. How far I was justified 
in making this assertion may be learnt from the following 
description of this new species of Foraminifera. 

Rotalia spicuhUstaj n. sp. (PL XVI. figs. 1-3.) 

Parasitic, sessile, flat, subcircular, with irregular margin : 
colour dark brown in the centre, where the chambers are still 
filled with dried sarcode, becoming snow-white towards the 
margin, where they we more or less emptied by its contraction. 
Chambers commencing from a slightly raised, centriil, spheri- 
cal, embryonal or primary cell, in regular spiral succession, 
soon becoming most irregular l^th in size and shape, when 
the spire can no longer traced, as they descend outwards to 
a margin so irregularly undulating as to present in some parts 
narrow conical processes, while in others they are wide and 
round. Aperture not seen, but probably inferior, as none 
could be observed above. Test entirely composed of round, 
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smooth, fusiform, transparent, solid, calcareous spicules, whose 
ends are sharp-pointed or round ; varying in size from those 
of the primary chambers, which are about 2 by 1800th, to 
those of the outer ones, which are 5 by 2-1800tha inch in 
their greatest diameters respectively ; arriving abruptly a^: 
their largest dimensions in the third whorl of chambers, beyond 
which they do not appear to increase in size (PI. XVI. fig. 2) ; 
the whole so interwoven and cemented together by a minutely 
areolated, calcareous, crystalline, but white-looking structure 
(fig. 3, c), as to form a thin, delicate wall to each of the chara« 
bers, whose cavities respectively are either partially empty or 
filled with the dried animal, as before stated (fig. 2, a, i, c ) . 
Size of entire test about 1-1 5th inch in horizontal diamet^ 
(fig. 1) ; vertical diameter almost inappreciable from its ex- 
treme thinness and the adherence of the lower surface to the 
object on w'hich it has grown ; diameter of the primary or 
embryonal chamber 2-1800ths of an inch. 

Hob. Marine, on the base of OcuUna rosea^ Styhster san- 
guinem. 

Loo, East Oceania. 

Obs. This remarkable Foraminifer, of which I have only 
one specimen, was found accidentally on a small fragment of 
the base of a specimen of Btylaster sanguineus in the British 
Museum, and therefore, if sought for specially, will probably 
(like the fixed Eotalians generally) be met with more or less 
abundantly about similar objects from the same region. 

The rotalian characters and spicular composition of the test 
respectively suggest the name; but being adherent to the 
surface on which it is situated, the position of the aperture, 
like that of RotaKa^ is inferred to be inferior, as none can be 
observed on the upper part. There seems to be no particular 
arrangement of the spicules, which as often cross each other 
as they are seen to be only one layer deep, and, with refer- 
ence to tlieir relative position, lie in all possible directions, 
seldom appearing above the level of the surface, although 
evincing, oy the occasional projection of one end, or their 
entire separation about some part which has been broken 
(like that of the chamber, fig. 2, a), the form above described ; 
while the largest belonging to the outer whorls of the 
chambers, being in length more than twice tlie diameter of 
the central or embryonal cell, which is composed of similar 
spicules only much more minute, show tliat their size has 
been increased with the growth of the test, and therefore that 
they have been formed by the animal, and not brought to it 
from some other organism. Moreover they are precisely like 
dbose seen in the marginal cord and over the septal spaces of 
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Operctdina arabica {1. c. fig. 4, and ' Ann.’ 1861, vol. viii. 
pf. xvii. figs. 10, 11), where they are cemented togther by the 
same kind of areolar calcareous structure, whose cells arc so 
minute, that they can only be just seen in reflected light under 
one-sixth-of-an-inch compound power with high ocular ; hence 
its white appearance. 

After having described and figured such spicules in the cord 
of Operculina arabica in 1852 ('Ann.’ L o.), Dr. Carpenter, 
in 1869 (Phil. Trans, p. 25). stated that it was " due to the 
peculiar manner in which the nomogcncous substance of which 
It (the marginal cord) is composed is traversed by the set 
of canals that are correctly described by Mr. Carter as form- 
ing the marginal plexus.” To this I replied in 1861 ('Ann.’ 
h c. p. 313) that tins could not be the case, as in some speci- 
mens tlie apicular structure existed over the septal spaces also, 
where there is no marginal or any other kind of plexus. Then 
Dr. Gaunter in 1862 (Introg. to the Study of Foram. 
p. 257, footnote) rejoined, " So far from finding in this latter 
statement any reason for modifying my own views, I draw 
from it additional reason for believing that Mr. Carter has been 
misled by the method of examination on which he seems to 
place most reliance,” 

Here the matter rested with Dr. Carpenter, but not with 
myself, who, feeling convinced that I was right, could not 
accept Dr. Carpenter’s " views,” vias. that solid fusiform bodies 
such as I have described and figured {L c.), and of which I 
still retain the preparation unimpaired, cotdd be formed by a 
" set of canals.^’ Let any histologist try to conceive how a 
plexus of canals, however disposed, could afford that continu- 
ous surface which would be necessary to form a solid, fusiform, 
calcareous body like the spicule above described, especially 
over the septal spaces of OpercuUnay where no such plexus 
exists I 

So much for Dr. Carpenter’s '' views.” Now let the above 
description of this exquisite little organism, together with the 
accompanying figure 2 (necessarily much enlarged to show the 
relative size of the primary or embryonic cell, with the length 
of the largest spicules), testify to the fact that, not only part, 
but the whole oi the test may be formed of such spiculirorm 
bodies held together, as above stated, by minutely areolated 
calcareous structure ; while, at die same time, it recalls to 
mind the chitinous plates formed by the animal of Euglypha 
itself for its own test, and not the heterogeneous material 
brought from other localities by the animal of Liimh and the 
arenaceous Dtffirigur for their tests respectively. 

Budleigli-Balterton, 7th October, 1877. 
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EXPL.\NATTON OF PLATE XVI. 

Fip. 1. Rotalia HpicnUrtesfa^ n. sp. Natural eize. 

Fuf. 2. The same, magnified throughout on the scale of l-24th to l-1800th 
inch, fl, chamber broken onen, showing the spicular composi- 
tion and thin structure of tne wall ; cavity of the chamber, 
showing the spicular structure of the wall uom the interior ; 
c, dried and contracted sarcode of the aniinal. 

Fiy, 3. The same, diagram ; portion of the wall of a chamber, magnified 
upon the scale of 1-1 2th to l-180()th inch, to show the form of 
the spicules and areolattni calcareous cement. «, spicules sepa- 
rate ; spicules crossing each other j c, oreolated cement. 


LIX . — Descriptions of new Species of Heterocer a from Japan, 

— Part I. Sphinges and Bomhyces, ByAuTUUuO, BuTLER, 

F.L.S., Fi.S., &c. 

(Continued from p. 404.] 

NotodontidflB. 

33. Phalera sigrnata^ n. sp. 

Primaries above white, irrorated with black, brown, and 
;j'ellow ; a patch of raised white scales closing the coll, and 
followed by a lunulated oblique brown line from costa to inner 
margin ; a discal irregular series of brown-edgod, embossed, 
white lunate snots, followed by an indistinct greyish belt : a 
series of black S-shapcd markings along the outer margin : 
secondaries fuliginous brown, becoming darker externally and 
ochraceous or testaceous at abdominal margin ; thorax white, 
mottled with blackish scales ; abdomen testaceous, with the 
anal segments whitish; antennm ferruginous, with testaceous 
pencil-uke nectiuations : wings below of the male testaceous, 
clouded with brown, body testaceous ; female rather sandy 
yellow than testaceous. Expanse, d 2 inches 5 lines, ? 2 inches 
11 lines. 

(J , Yokohama {Jonas) ; ? , Hakodate {Whitely), 

This species has the aspect of Dasychira^ but the structure 
of Phalera. 


34. Bireta pallida^ n. sp, 

(J $ . Primaries pale straw-yellow, with a large, pale 
brownish internal patch, reaching to the first median branch, 
and a longitudinal streak of the same colour through the end 
of the cell : an oblique rounded spot of the ground-colour on 
the lower discocellular ; an oblique sinuated line (angulated 
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near the costa) crossing the wing just beyond the middle, and 
followed below the third median branch by a straight oblique 
line ; an oblique apical dash ; a submarginal series of ve^ 
minute brown dots : secondaries whitish, clouded with pale 
brown ; thorax white, brownish in front, with a central tngo- 
natc, scutiforni, testaceous patch ; body testaceous, anal seg- 
ments whitish ; antcnnoe with tawny pencils ; undersiae 
creamy white, the primaries clouded with brown. Expanse, 
cJ 1 inch 11 lines, ? 2 inches. 

Yokohama [Jonas ) ; ? , Japan {Pryer), 

The markings on the primaries of the male are indistinct. 
The genus Bireta is closely allied to Ceira, 

35. Cerura laniyera^ n. sp. 

Nearly allied to C.fiircula^ but the discal area of primaries 
clouded with grey, the central band blackish, constricted in 
the middle, its inner edge being angulated ; the ochreous 
scales replaced by a few scattered stramineous scales; the 
outer discal lunate line replaced by well-defined blawish 
lunate spots; external area (excepting the outer margin) 
greyish in all the wings: body whiter, with blacker abdominal 
bands. Underside of wings considerably darker. Expanse 
2 inches. 

Hakodate {Whitely). 

86. Dicranura feUna^ n. sp. 

Intermediate in character between D. erminia and 
vinula ; primaries most like tliose of D* vinula. but differing 
from both species in that the outermost discal line is much 
more deeply waved, and from D, erminia in the deeper 
waving of both discal lines ; the innermost (or third disoal) 
line of D, vinula does not extend in this species beyond the 
first median branch : secondaries white as in i>. erminia* but 
with a well-defined, blackish, discocellular lunule: l^dy 
almost as in D* vinula* Expanse, $ 2 inches 5 lines, % ^ 
inches 8 lines. 

Yokohama {Jonas)* 


37. Peridia gigamtea^ n. sp. 

Nearest to P. trepida^ but with a broader internal projecting 
scale-patch tl^n in amr other species ; above greyisn brown ; 
primaries with a broad, subquaarate, subcentrid, whitish patch 
trom the costa to the median vein, where it becomes more 
distinctly testaceous, and is continued as an ill-defined streak 
below the first branch for half its Imgth and terminates in a 
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<-flhape(i marking ; orbicular and reniform epots represented 
by 8-8naped markings, and forming part of the subquadrate 
patch ; basal area to submedian vein crossed by a testaceous 
streak, intersected and bounded externally by zigzag dusky 
lines; an oblique wliltish costal spot beyond the cell, followed 
across the disk by whitish dots on the nervures ; two or three 
indistinct subapical whitish lunules running obliquely between 
the veins ; secondaries whitish, with a very broad greyish exter- 
nal border, a central greyish line parallel to the border, apex 
and one or two subapicai spots whitish ; tegute bordered with 
black ; a black annulus on metathorax ; abdomen brown : 
below sandy whitish ; secondaries with two indistinct central 
parallel greyish lines. Expanse 2 inches 7 lines. 

Yokohama [Jonaa). 

Hupodonta, nov. gen. 

Allied to Notodonta and Pheosia^ but with broader prima- 
ries, having no internal tooth ; antennee broadly pectinated 
throughout ; the scape densely clothed with scales, conical : 
secondaries densely scaled, lype H, cortioalis. 

38. Hupodonta corticalia^ n* sp« 

General aspect of Notodonta ziczac ; primaries pale brown, 
cloruded and streaked with darker brown, two pale dashes in a 
dusky semicircular patch just beyond tne cell ; costa black, 
spotted in the centre and towaros apex ; a cuneiform black 
internal dash ; disk crossed by a grey zigzag line dotted with 
black on the nervures ; outer border first aark brown, followed 
by a Binuated whitish line, then lilacine. intersected by a sub- 
marginal series of black 3-shaped marxings, and edged with 
black ; fringe pale brown, with darker external edge ; secon- 
daries grey, crossed by pale streaks and lines, which are most 
distinct near outer margin and edged with dark brown towards 
anal angle ; body pale brown, tegulce darker ; collar and head 
dark brown, bordered with whitish : primaries below greyish 
brown, with the interno-median area and outer border paler ; 
secondaries whity brown, crossed by an arched dusky belt, 
and with basicostal and anal dusky dashes ; pectus greyish 
brown, venter pale brown. Expanse 2 inches. 

Yokohama (Jonas). 

Gonoclostera, nov. gen. 

Aspect of Cloateromorpha of Felder (Nov. Lep. pi, Ixxxiii.), 
but the antenn© broadly pectinated throughout, the primaries 
hm 4iatm<^y angulated externally ; palpi short and broad, 
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witli very minute terminal joint; tibi» clothed with long \ 
hair. This genus should be placed near to Derrioides. 
Type G* latipennis, 

39. Gonochstera latipennis^ n. sp. 

Primaries greyish brown, crossed by two diverging lines, 
the inner one sliglitly arched, the outer slightly sinuous, a broad 
triangular patch (enclosed by these lines) becoming gradually 
darker towards the centre of the wing, apical area dusky ; 
secondaries paler brown, the costal area very light ; an indi- 
cation of a light, discal, transverse, arched line ; thorax dark 
brown, abdomen slightly paler : under surface altogether 
paler, witli two parallel, central, dusky, transverse lines; 
primaries with the base and a costal spot near apex whitish ; 
secondaries and margins of venter whity brown. Expanse 
1 inch 4 lines. 

Yokohama {Jonas). 

Gelastooeua, nov. gen. 

Aspect of Cleapa, to which it seems allied, but tlie antennee 
broadly pectinated for rather more than half their length with 
long bristle-likc pectinations ; apical two fifths covered with 
an extremely short pilosity (only visible with a lens) ; palpi 
projecting some little distance in front of the head ; abdomen 
very slender. Type G. exusta. 

40. Oelastooera exuetuy n. sp. 

Primaries ferruginous, with a broad central niceous Jwtnd, 
widest on inner margin: external area sordia testaceous; 
secondaries whitish, sliglitly ferrumnous at outer margin; 
head and thorax reddish, antennse brown, abdomen whitish : 
under surface whitish, with a few scattered ferru^ous scales ; 
centre of primaries greyish. Expanse 1 inch 3 lines, 

Hakodafo (B7««c7y). 

The antennae are most like those of the genus Thiacidas. 


Limacodidn. 


Phbixolepia, nov, gen. 

Allied to Natada ; the wings short and broad ; primaries 
with the inner margin incurved at the base ; thorax sliort, 
clothed with upright bristling scales; antenn» thickened 
towards the base, but without pectinations. Type P, serieea. 


41, Phrixolepia sericea^ n, sp. 

Primaries shining ferruginous or cupreous brown, crossed 
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obliquely by an angulated white line, which, towards the 
inner margin, is bounded internally by deeper colour and 
externally by grey ; costal margin yellow, fringe white ; 
secondanes shining brown, fringe white; thorax chocolate- 
brown ; abdomen greyish, with yellow anal tuft : under 
surface shining whity brown ; primaries slightly greyish with 
yellowish cx)8ta. Expanse 1 inch 1 line. 

Yokohama [Jonas). 


Drepuiulidse. 

42. Oreta turpis, n. sp. 

^ . Pale shining brown, external area sprinkled with short 
black liturae ; fringe dark chocolate-brown : primaries crossed 
obliq^uely by two contiguous, parallel, discal, greyish lines, 
whicn become blackish towaras the apex ; a short plumba- 
ginous apical streak between the outer line and the margin ; 
the costa at apex and the fringe in the subapical sinus black ; 
secondaries with the costal area pale, apical area rather darker 
than the rest of the wing : thorax reddish brown ; abdomen 
pale brown, anal tuft yellowish : under surface testaceous, 
speckled sparsely with grey ; fringe brown. Expanse 1 inch 
4 lines. 

Yokohama [Jonas). 

43. Oreta caltJa^ n. sp. 

Laky brown, mottled with black liturse ; the male less red 
than the female; wings crossed by two central blackish lines, 
the inner one slightly incurved, and the outer one angulated 
near the costa of primaries, bounded also by a yellow line 
running to the apex, and limited externally by a brown streak; 
apex greyish, with nlack margin ; fringe dark brown ; extre- 
mity of the cell more or less dusky : secondaries with dark 
brown fringe ; the female with a discal series of black dots, 
outer border ferruginous. Under surface bright reddish tawny, 
spotted with grey, and crossed by a discal grey stripe, which 
is an^latcd near the costa of primaries ; legs red. Expanse, 
^ 1 inch 8 lines, ? 2 inches. 

Yokohama [Jonas) ^ Hakodate [Whitely). 

Allied to the preening species and to 0. sujusa. 

44. Oreta pulchripesy n. sp. 

Sordid testaceous ; win^ bordered and clouded with rosy 
lilaoine, and margined wim ferruginous, mottled and striated 
with my ; primaries with two or three costal spots and one 
near lie external angle blackish, crossed by two oblique irre- 
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gtdar grey lines, the inner one zigzag, the outer undulated, 
both angulated near the costa, the outer one bordered exter- 
nally by a bright yellow line, terminating in an ochraceous 
patch near the apex ; a large ferruginous spot at the end of 
the cell, enclosing a plumbaginous >-shaped marking ; head 
bright yellow ; palpi, frons, and anterior coxec scarlet ; collar 
greyish, more or less lilacine ; abdomen yellow, brightest in 
the male : under surface cadmium-yellow, densely irrorated 
with red ; primaries mottled with grey, and with a grey sub- 
marginal streak ; secondaries with a central red streak ; legs 
clothed with scarlet hair. Expanse 1 inch 6-7 lines. 

Yokohama [Jonas), 

45. Oreia caheolaria^ n. sp. 

Sulphur-yellow: wings with central band, basal area, 
external border of primaries, and a few scales at apex of 
secondaries reddish brown, mottled with grey and shot witli 
lilacine ; palpi and frons plum-coloured ; vertex of head and 
antennss gravel-yellow ; collar lilacine ; thorax sordid ochra- 
ceous ; abdomen testaceous : wings below sulphur-yellow, 
basal area broadly cadmium-yellow netted with scarlet ; pri- 
maries with external border red, greyish towards the apex : 
body stramineous : legs yellow, streaiked al)ove with scarlet ; 
anterior coxae scarlet. Expanse 1 inch 7 lines. 

Yokohama [Jonas), 

Nearly allied to 0, rosea from Nova Scotia, but much 
larger and duller in colouring, the central band moreover 
being of more equal width throughout. It is just possible that 
the type of Dre^nulides (?) ruMus of Motschulsky may be a 
rubbed and faded specimen of tms species ; but it is impossible 
to tell without seemg it. 

46* Brepana scahiosa^ n.sp* 

Above pearly grey: primaries with the costal margin 
golden orange; a submarginal dark grey stripe; fringe 
greyish brown ; an angulated central transverse series of 
squamose brown spots, surrounded by sordid white zones: 
secondaries with a similar spot at the end of the cell, two or 
three scarcely perceptible paraQd discal greyish lines j fringe 
brown; collar golden orange. Under surface pale stranu- 
neous, rather brighter towards apex of primaries; fringe grey. 
Expanse 1 inch o lines. 

Yokohama [Jonas), 

HyfsomadiuSi nor. gen. 

A^ied to Drepanay but mor<i robust, the head not visible 
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from above ; palpi extremely short ; the antennae coinpresBed. 
the joints imbricated ; shoulders square, in a line with the costal 
margin of primaries : primaries trigonate, produced at apex, 
outer margin slightly concave j secondaries subtrigonate, the 
costal margin straight, abdominal margin slightly concave, 
anal angle produced, outer margin convex ; legs clothed with 
long hair to the end of the tarsi. Type H. insignis. 


47. Hypsomadius inaignis^ n. sp. 

Wings above shining silver-grey, crossed by two lines, the 
inner one of primaries and the outer one of secondaries irre- 
gularly dentate-sinuate, these and the inner one of secondaries 
testaceous ; primaries with the outer line oblique, running to 
apex, dark red; apical area above the line irrorated with 
black ; fringe dark red ; costal margin ochreous : secondaries 
with the fringe testaceous : body grey, prothorax white, sides 
of abdomen and anus rosy ; head orange, with four lateral 
patches of crimson scales: legs below whitish; femora whitish 
above ; tibiae yellow, witli a black central spot above, rose- 
coloured at the sides, the whole of the joints clothed on each 
side with a long fringe of bright rose-coloured hair, venter 
crimson. Wings below shining rose-coloured, crossed by in- 
numerable grey Hturae, most densely in the primaries, the 
latter wings with a grey indistinct oblique line running to the 
wex; costid margin, apex, fringe, and veins near apex yellow, 
Emanse 2 inches. 

Yokohama [Jonas), 


SatumiidiB. 

48, Caligula japonica^ Moore. 

The pupa of this species, but not the im^o, has been de- 
scribed by Mr. Moore, It is nearly allied to C, sirnhy but may 
at once be distinguished bj the inner transverse stripe on both 
wings, which in the primaries is nearly straight (slightly 
concave), instead of 3-shaped, and in the secondaries angu<^ 
larly si^oidal, instead of being regularly convex with an 
abrupt angle near the abdominal margin. Expanse, ^ 6 inches 
2 lines, $ 5 inches 1--5 lines. 

Yokohama [Jonas), 

49. Caligula Jonasii^ n. sp. 

Primaries with whitish costal margin; intemo-basal 
area, limited by an an^lated dark red-brown stripe, dull red : 
disooidal and subcostal areas, and a band immediately beyona 
iht sttbbasal stripe, and bounded externally by a second simi- 
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lar one, pink ; a large black-bordered dull red ocellus enclosing 
a black spot, its inner third being occupied by red, white, and 
testaceous lines, at the end of the cell ; discal area dull yel- 
lowish brown ; two apical converging black spots with white 
and rose-coloured continuations ; a broad sinuated submargi- 
nal band, angulated and white-edged at external angle ; 
margin yellowish grey ; fringe grey, with a pale brown central 
line : secondaries with the basal two thirds sordid pink, crossed 
by two central angulated grey stripes, and bounded externally 
by a third broader one ; disk and border, as in primaries, but 
tlie submarginal band with a continuous white internal edge : 
an ocellus as in primaries at the end of the cell : head and 
thorax dark dull red ; antennae testaceous ; collar grey with a 
brown border, abdomen clay-colourecL Wings below with the 
basal three fourths sordid pink, clouded with pale testaceous, 
with a central brown strijie ; a double zigzag continuous discal 
line bounding the extemo-discal area, which is nearly as 
above; ocelli almost as above: body below reddish clay-colour ; 
legs and palpi dark dull red. Expanse 3 inches 10 lines. 

Yokohama {Jonas). 


50. Ehodiafugax^ n. sp. 

S . Allied to R. newara^ but much smaller, the primaries 
less falcate ; the transverse bands better-defined, greyer, more 
dentated : the hyaline spots of primaries twice as large, those 
of secondaries only half as large, the rosy tints replaced by 
burnt sienna, which colour more or less suflFuses the whole 
external area of the secondaries ; the antennie much darker. 
E:i^nse 4 inches 3-4 lines. 

Yokohama (Jonae). 


51. Trapwa gnoma^ n. sp. 

Allied to T, artemisy but smaller, of a bluer green ; the 
veins brown instead of white ; the fringe whitish, and the tails 
of secondaries much narrower, longer, and more divergent. 
Expanse 3 inches 9 lines. 

Yokohama {Jonas). 


LaaiocampidlS. 

52. Trabala oristata, n, sp. 

Nearly allied to T. niveiceps^ but altogether more ochra- 
ceous, the primaries crossed by two pale brown stripes which 
diverge towards the costa, the inner one at tlie basal third, and 
the outer one at the middle of the wing ; a nearly straight 
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transverse dark red-brown discal line ; two ochre-bordered 
cream-coloured spots at the end of the cell ; crest (formed by 
the conjunction of the tegulse) considerably higher and dis- 
tinctly bordered with yellowish clay-colour; head, collar, 
ventral surface of the body and secondaries below cream-colour 
instead of white. Expanse 3 inches 8 lines. 

Yokohama {Jonas). 

53. Odonestis exceUens^ n. sp. 

(J . Primaries deep sordid ochreous or ^avel-yellow, with 
a white spot at the end of the cell, outer border broadly and 
irregularly chocolate-brown ; base brownish, enclosing a large 
subcostal spot of the ground-colour ; three equidistant zigzag 
lunulated brown stripes, the arcabetween the first two Ifi-ownish; 
secondaries chocolate-brown, with a central diffused darker 
band : body deep sordid ochreous ; antennae cream-coloured, 
with brown pectinations : wings below ochraceous, with 
three subparallcl transverse byown streaks, the two outer 
ones on the secondaries macular. Female sordid testaceous, 
with markings as in the male, but far less distinct. Expanse, 
cf 2 inches 10 lines, ? 3 inches 6 lines. 

Yokohama {Jonas). 

Allied to O. sodalis from China and Lebeda ’’ undans 
from Silhet. 

64. Odonestia auperana^ n. sp. 

Smoky brown, with a white spot at the end of the cell ; 
primaries with an irregularlysinuous disco-submarginal whitish- 
Dordered dusky stripe, a slender transverse broadly sinuated 
difioal line ; male rather paler than the female, the primaries 
with a large white subcostal spot near the base, an angulated 
transverse aubbasal line, the centre of interno-median area 
occupied by a broad white nebula : wings below uniform in 
colouring, with an indication of a diifuscd darker discal streak 
across both wings. Expanse, ^ 3 inches 3 lines, ? 4 inches 
8 lines. 

Yokohama {Jonas). 

65. Odonaatis apectahilia. 

? . Like the preceding, excepting that the primaries and 
thorax are black, and the whitish border of the disco-^submar- 
ginal stripe is replaced by white spots ; no white spot at the 
end of the cell ; the under surface with dusky-streaked exter- 
nal area to primaries and black prothorax ; ground-colour of 
the wiuM redder. Expanse 4 inches. 

Toktmama {Jonaa ) . 

<6 N. Hist Ser 4. Vot xx. 83 
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The costal margin of this species is more arched than in 
0. superana. 


56. CEona aegregoia^ n. sp. 

Primaries black, specked all over with white scales, most 
noticeably in the female ; two central parallel dentate-sinuate 
oblique white bands, angulated towards costa ; a subbasal 
nebula and a W-shaped series of disco-submarginal spots, 
reddish and diffused in the male, white in the female : secon- 
daries dark brown, with paler diffused central band and outer 
border: thorax black, margins of collar and tegulse grey; 
abdomen reddish brown; antennai white, with red-^rown pec- 
tinationsi Underside pale reddish brown ; costal margins 
blackish : primaries with a subcostal diffused white streak 
near the apex ; an indistinct central transverse dusky streak : 
eight disem spots and the fringe blackish : secx)ndarie8 crossea 
from the middle by three broad dusky bolts ; costa and external 
border whitish. Expanse, $ 2 inches 7 lines, ? 3 inches 4 
lines. 

Yokohama (Jonow). 

Allied to Lebcda^'* hehca. 

CossidflB. 

67. Hepialua excreacena^ n. sp. 

^ . Primaries above pale pinky brownish, reticulated with 
grey, and sparsely spectled with black : costa with a post- 
median convex excrescence ; margin black-spotted ; basal half 
of tlie wing, excepting the costal and internal areas, occupied 
by a lar^e triangulai' yellowish brown patch, its inferior border 
edged with whitish; an ill-defined subangulated yellowish- 
brown discal band ; secondaries grey, with the costal and outer 
margins brown, a black subapical costal spot ; body brown : 
under surface siiining brown, costa of primaries spotted wifii 
sordid white and blackish. Expanse 2 inches 8 lines. 

Yokohama {Jonas). 

Allied to H. quadrtguttatua of Grote. 

58. Hepialua omulua^ n. sp. 

cj . Nearly allied to the preceding, but the primaries pajeri 
brownish testaceous, with tne external and internal areas ancl 
a transverse belt beyond the cell shining silvery greyish : two 
olivaceous spots in the cell and One below it ; seconoarses 
blackish, the external border and apical portion of costa pale 
with brassy reflections ; thorax whitish, with brown 
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abdomen grejrish brown : under surface of wings brown, costal 
margins whitish, spotted with brown ; pectus dark brown, legs 
paler ; venter wnity brown ; an ochreous tuft on each side at 
the base. Expanse 3 inches. 

Yokcliama {Jonas). 


iX . — The Post-tertiary Bms Orinnell Land and North 
Oreenland. By H. W. Feilden, F.G.S., C.M.Z.S., Natu- 
ralist to the late Arctic Expcnlition ; and Note by J. Gwyn 
Jeffukys, LL.l)., F.K.S; 


In a paper written by Dr. Qwyn Jeffreys, and read at the 
Plymouth Meeting oi the British Association, 20th Aug., 
1877, and subsequently printed^, the author directs attention 
to the Post-tertiary fossus procured in the late Arctic Expedi- 
tion. My intention now is to supplement that paper by the 
addition of a few species of Mollusca which had not been 
submitted to Dr. Owjii Jeffreys when he published his list, 
and to add a little information in regard to the structure and 
extent of these recent de|X)8its, with a notice of the Mamma- 
lian and other remains discovered in them. 

The localities whence the fossil Mollusca examined by 
Dr. Gwyn Jeffreys were brought are recorded in his paper, 
and are numbered by him stations 1 to 12, Nos. 1 and 9 of 
his list embrace various localities in the vicinity of Floeberg 
Beach, the winter miarters of H.M.S. ^ Alert,’ lat. 82'® 27' N., 
long 61° 42' W. This list of stations by no means exhausts 
the whole area over which the Post-tertiary deposits are spread, 
and from which the collections made by members of the 
expedition were derived ; for at nearly every point visited in 
Smith Sound and \iorthwards, either on the Grinnell-Land or 
Greenland shores, where the snow-covering was wanting, evi- 
dences of recent elevation were traced. 

This elevation of the land in the northern circumpolar 
regions has long since been brought to the notice of geo- 
graphers and gemogists : and the sm^ject has been treated in a 
very able ana comprehensive manner by Mr. Henry H. 
Howorthf* The conclusion arrived at by that author is fully 
confirmed by our observations made in Grinnell Land and 
STorth Greenland, which substantiate his opinion that the land 
which sorrotinas tiie North Pole is undergoing a general 


e Ann, & Mag. Nat. Hist. Sept. 1877, pp. 229-242. 
t Joam. Hoy. Qeogr. Boc. 18/3. 
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movement of upheaval ; or, to be perfectly correct, we find on 
it traces in all directions that there has been a movement of 
upheaval since there was any subsidence.’’ 

The evidences of recent eleya tion in Orinnell Land and 
North Greenland may be |||||kd under several headings, 
namely : — 

Mountain-to{)s and cletl|^^^Baux, having fragments of 
molluscan remains scatterj^^^^^Kr surfaces wdth ice-bome 
erratic boulders. 

Terminal moraines of ancient glaciers, now elevated above 
the sea-level, containing numerous molluscan remains. 

Series of ancient sea-levels rising tier above tier with great 
regularity ; remains of fossil Molmsca arc not unfrequently 
scattered along these beaches, whilst erratic boulders have been 
numerously stranded on their slopes and terraces. 

Pushed-up mounds or long ridges of graveJs, observed at 
various elevations ; whilst similar formations were seen at the 
sea-level, where the edges of the pack had been driven vio- 
lently inshore. 

Glacial scratches at considerable elevations on cliffs forming 
the shores of Kobeson Channel. 


Numerous deposits of saud, mud, and gi’avel occupying the 
interiors of valleys, and the bottoms and margins of the fresh- 
water lakes dispersed over the land. Those valleys must 
recently have been fiords, bays, or arms of the sea; the deposits 
now resting on their flanks and in the hollows, sometimes 
attaining a thickness of 200 to 300 feet, were formed by the 
summer torrents charged with sediment. The same process 
is going on at the present day ; wherever a stream discharges 
into the sea, the turbid fresh water shows distinctly : whilst the 
floe witli its cargoes of stones and gravel is rotted and de- 
stroyed by the comparatively heated fresh water, as a rule the 
edg^ of the deltas along the northern shores of Grinnell 
Land are marked by a line of huge grounded floebeigs. 
On more than one occasion whilst navigating Bobeson 
Channel, these embouchures, though very shallow, proved 
true harbours of refuge to our vessel, threatened with destruc- 
tion by the closing-in pack. The quantity of material brought 
down by Aose summer torrents during the few weeks of their 
existence is to be accounted for by the fact that, as a rtde, thev 
cut through and wash away the mud and sand beds, whiem 
have been formed at earlier stages of upheaval under similar 
circumstances. I found no evidence of oscillation morkii^ 
the progress of upheaval in these deposits, button the ooiitraiy, 
proof that there nave been no period of subsi^nce. In eveay 
case where these valley mud beds were left intact they are 
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sunnounted by beds of gravel. The fine muds and sands must 
have been deposited in salt water, as is shown by the numerous 
molluscan remains they contain ; whilst the superincumbent 
unfossiliferous gravels must have been deposited by the 
streams on the top of the as the land rose ; for the 

finest material would nalJ^^K>e borne furthest seaward. 
Had there bean periods we should undoubtedly 

find the mud and gravel ^H^^^blating. During upheaval 
the gravel beds would be^l[||HH|v as we find them, above the 
sanos ; if periods of subsidencelTad intervened, muu and sand 
beds would have been found above the gravels. 

The formation of the lakes is obvious. As a bay silts up, 
and the depth of water at its mouth lessens, the heavy floe 
driven in from seaward grounds ^ the almost ii'resistible pres- 
sure of the polar pack exerted on the floeberes buries them 
deep in the yielding material, which is at me same time 
forced up into a bar. The process of upheaval continues ; the 
bay becomes a lake ; the embankment is soon cut through by 
the water that seeks an outlet from the lake in summer ; the 
waters of the lake are lowered, and wide margins of mud are 
exposed. These are frozen and snow-covered for ten montlis 
of the year, except where the gales of wind have scooped out 
the snow and left the ground exposed but frozen as hard 
as any rock. During the brief summer, when the borders of 
the lake are exposed, they have the appearance as if the tide 
had only lately receded ; the shells of Mva truncata^ Saxicava 
rugoaa^ and Astarte borealis are strewed amund in great pro- 
fusion, with large quantities of drift-wood, and in some few 
instances mammalian remains. 

Oscillations of level in these regions since the close of tlie 
Tertiary epoch must have occurred on a considerable scale j 
for I detected Post-tertiary beds resting on undoubted Mio- 
cene strata, and extending to an elevation of not less than 
1000 feet above their level. The obvious conclusion is, that 
since the period when a flora analogous in some respects 
to that now existing in Mexico flouriimed within 500 miles 
of the northern axis of our planet, there has been a subsidence 
of over 1000 feet, and a subsequent upheaval to a similar 
altitude. 

I have thna alluded briefly to the geological structure of 
these PoBt*tertiary deposits, in the hope of making the descrip- 
tion of the diJBQsrent stations referred to hereafter intelligime 
to the reader^ The stations numbered and described in the 
following notes are additional to those recorded by Dr. Gwyn 
: — 

♦ Ante^, p. 381. 
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Station No, 18. Port Foulke, Greenland, lat. 78^ N# 
A bed over 100 feet in thickness, lyine across a valley, at an 
elevation of 300 feet, cut through ana exposed by a water- 
course, Composed of rounded fragments and boulders of 
granite, gneiss, hornblendic basalts, and sandstones, 

apparently tlic moraine of which must once have 

submerged at this spot, w^pH^lellow sand occupied the 
interstices between the rocffl^ ^ B || pand was full of tlie shells 
of Saxicava rugoaa, witli connected, Mya trun* 

caia^ and very sparingly Cw^um ialandicwm, and Tellina 
caharia. 

Station No, 14. A deposit of stiff clay and pebbles, occupy- 
ing a depression on the summit of a gneissoid island near Cape 
Sabine, Ellesmere Land. Elevation 160 feet, most of the 
testaceous remains fragmentary, consisting of mya truncata^ 
Saxicava rugosa^ and AatarU borealis^ 

Station No. 15. Twin-Glacier Valley, Hayes Sound, Elles- 
mere Land, About two miles from the shore, and about the 
same distance from the edge of the glacier. The stream 
issuing from the glacier there cuts through beds of fine yellow 
sands, resting on dolomitic limestone, of probably Silurian 
age. These beds contained few boulders, but were replete 
with valves of Mya truncata and Saxicava rugoauj Tellina 
calcaria being ve^ sparingly scattered through the beds# 
The section wnich I examined was remarkably interesting, as 
it presented an excellent example of contorted bedding, the 
layers of sand being irregularly deposited and crumplSi up 
by the pressure of berg or floe ice. 

Station No. 16. Victoria Head, Bache Islaiid, lat. 79® 14' N, 
Terraces from 100 to 200 feet above sea-level, resting on grey 
fossiliferous limestone of Silurian age. Valves of Mya fmn- 
cata and Saxicava rugosa alone found scattered along these 
terraces. 

Station No. 17. Cape Harrison, western side of Franklin- 
Pierce Bay, Grinnell Land, lat 79^ 24f N. From the shore 
to an elevation of 300 feet rose a series of terraces, which slope 
at an angle of 80 to 85 degrees. These terraces were com- 
posed of the ddbris of the limestone cliffs with clay ; valves of 
Mya trunccUa and Saxicava rugoaa were alone found. In 
places where these terraces were broken and the material swept 
away, the basement rock (a hard Silurian limestone) was 
marked with ice-scratchings. 1 could not at the time account 
for these scratchings on the basement rock and on some of the 
pebbles in the terraces ; but later on we obtained demon- 
stration that shore-ice, acted on by the rise and fall of the 
tide, picked up the material from the bottom and scratched the 



of Orinmll Land and North Greenland. 487 

imbedded stones, as well as the rocks against which the ice 
^ated. This action of shore-ice I shall advert to more fully 
m the account of the geology of the expedition. 

Station No. 18. Allman Bay, Grinnell Land, lat. 79® 30' N. 
On both sides of this bay several lines of parallel terraces 
stretch for miles, their surfaces from 60 to 100 feet broad : 
along these terraces are scattered valves of Mya truncata ana 
Saxtcam rvyoea. The regularity of these terraces is due to 
the former presence of the ice-foot, which now permanently 
encases the shore. My imnression is that these terraces liave 
been formed by the sliaing aown of material, and the banking- 
up power of the ice casement (tlie ice-foot of arctic explorers). 
Pernaps this simple explanation may throw some light on the 
formation of terraces in other parts of the world, such as the 
parallel roads of Glenroy in oeotland, Duiing summer the 
>ce-foot is worn by the melting snow-streams into channels ; at 
iiigh tide the sea-^vater rushes up these cuttings, and, spreading 
over the ice-foot, works holes through the frozen snow until it 
reaches the terrace beneath ; valves of shells are thus scattered 
over the temicei!. 

Station No. 19. Radmore Harbour, Grinnell Land. lat. 
80° 27' N. Series of terraces, similar to No. 18, with the 
same testaceous remains. 

Station No. 20. Watercourse Bay, Grinnell Land, lat. 81° 
44' N. Thick beds of cW, with numerous ice-scratched erra- 
tics, resting upon beds of sandstone of Miocene age : fossils 
Mya truncata^ Sa^icava rugosuy Aatarte borealisy and Pecten 
Ormnlandicm. 

Station No. 21. Same locality, 1000 feet higher elevation, 
resting on azoic slates ; same description of beds with similar 
fossils as No. 20. 

Station No. 22. Shift-rudder Bay, Grinnell Land, lat. 80® 
W N, Valley loading into the interior with great deposits 
of grey mud containing drift-wood, occupying depressions up 
to an altitude of 200 feet ; where cut by watercourses, the 
sections showed numbers of Astarie horealuy in such good 
preservation tliat the epidermis was fresh-hxiking and the 
ninge of the v^ves intact. Mya truncata^ Saxioava rugosay 
and Pecten Grcenlandtcue were the most abundant fossils; 
bnt Aetarte Jhbula occurred not unfrequently. From this 
locality Coininander Parr, R.N., procured an antler of the 
reindeer {Cerme tarandua)y which, I do not doubt, came out 
of these shelUbearing beds. 

Station No. 28. Lincoln Bay*, Grinnell Land, lat. 82® 


a Fwfe Pariiiuneiitary Papers [0.— 1080 ], 1877 , p. 801 . 
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& N. Borders of freshwater lakes, consisting of brown mud, 
froKen at the date of visit, April 26, 1876, elevated about 
50 feet above sea-lcvel, evidently a recently elevated fiord. An 
area of miles was strewed with sea-shells; these consisted 
lar^ly of Astarte borealtSy Saxicava rugosay and Mya truncatay 
whilst Astartefabula was not so common. Most ol these shells 
had the two valves attached. It must not be supposed that this 
whole area was exposed ; snow lay deep on many parts of it ; 
but every here ana there the wind had scooped out patches 
and bared places, where T was able to examine the surface- 
mud and its contents. 

Station No. 24. A ravine, some four miles inland from 
Blackcliff Bay, lat. 82® 30' N.^ Sections of these mud beds 
showed thicknesses of 100 to 160 feet, sunnounted by lieds of 
gravel (or, rather, water-worn pebbles) of great thickness. In 
addition to Pecten Orcenlandicvsy Astatie borealis y Saodcava 
rugoaay and My a truncatay we here obtained a few specimens 
of Trochm umhilicalwy Cylichna albay and (iiphodentaliwm, 
vitrmm. Many fragments of marine alg® {Melcheaia poly^ 
morpha) were scattered through these be(&, also fragments^ of 
rods of Fumculina quadrangularis, 

Station No. 26. Deposits rising from sea-level to an eleva- 
tion of 400 feet in the vicini^ of lJumbbell harbour, Grinnell 
Land, lat. 82® 30' N. In one spot I found the rods of Funi- 
cuUna very abundant, also a bone and a tooth of Ovtboe 
moschatusj and a bone of Phoca hitpiday in addition to Pecten 
OrmnlanaicuSy Astarte borealis y Mya truncaiQy Saxicava 
rugosa. 

Station No. 26. Mud beds, Westward-Ho Valley, Grinnell 
Land, 82® 40' N. Pecten Gromlandicus common ; this shell is 
extremely friable in a fossil condition, and difficult to extract 
in an entire state. This species was also common at stations 
Nos. 1, 3, and 9 of Dr. Gwyn Jeffreysf. Nos. 1 and 9 
stations being in close proximity to the winter quarters of 
H.M.S. \ Alert,’ in lat. 82® 27' N., received especial attention 
and examination from myself and others. 

Station No. 27. Plateaux elevated 800 feet in the vicinity 
of Floeberg Beach, lat. 82® 27' N. Valves of Mya truneata 
scattered al^ut sparsely. 

From Station No. 3 of Dr. Gwyn Jeffreys I procured 
fossil remains of Cervus tarandusy Ovibos moachatuSy and 
Phoca larhatay and from Station No. 9 those of Myodes 
torquatus. 


♦ Vidt Parliamentary Paper§ 1877, p. 291. 

t Ann. k Mags Nat. 1877, p. 281. 
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This list of stations where Post-tertiary deposits in Grin- 
nell Land and North Greenland were examined might be 
indefinitely increased ; but I think sufficient has been aaduced 
to show that these deposits received careful and systematic 
investigation. The paucity of the fossil molluscan fauna in 
species, as compared with individuals, must be accounted for, 
not by, the difiicult circumstances under which the speci- 
mens were collected in such very hi^h latitudes but from 
physical causes, a demonstration of which I have attempted 
m a paper I lately contributed to a contemporary raagazinef. 
I am indebted to Dr, Gwyn Jeffreys for the determination of 
the additional species of Post-tertiary fossil Mollusca included 
in this paper, and for a revision of the others. 

Note. By J. Gwyn Jeffreys, LL.D., F.R.S. 

Since the publication, in the ^Annals ’ for Sept. 1877. of my 
paper on the Post-tertiaiy and recent Mollusca procured in the 
late Arctic Expedition, 1 have examined more specimens col- 
lected by Capt. Feilden; and 1 now subjoin a list, with reference 
to his additional stations and to some of those previously given 
by me. 

CONCHIFERA. 

Pecten Oroenlandtcus (page 231). 

Stations Nos. 20, 21, 22, 24, 26. 

Leda jpernula (p. 232) . 

St. No. 9. 


Leda arctica (p. 238) . 

St. Nos. 1, 9. 

Axinwjlexuoaua^ var. Oouldii (p. 233). 

St. No. 9. 

Gardium lalandicum^ Chemnitz. 

Cerdium Idandiowin. Ghemnits, Ooaoh. Cab. vol. vi. p. 200, tab. 19. 
195, 196. 

St No. 18. 

Circumpolar ; frequent in Post-tertiary deposits throughout 
the north of Europe and America, 

• Ann. k Mag. Nat. Hist,, Sept. 1877, p, 230. 
t ZOologiat 1877, pp. 4MA4D. 
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Astarie horealis (p, 233). 

St. Nos. 9, 14, 20, 21, 22, 23, 24, 25, 26. 

Astarie fahula (p. 234). 

St, Nos. 1, 9, 15, 22, 23. 

This species is probably the Nicania Banksii of Leach, 
MS., which was figured by the late Mr. G. B. Sowerby in 
his Supplement to Gray’s ^ Mollusca of Boech^’s Voyage,’ 
n839), pi. xliv. fig. 10, as Astarie Banhsii'i Gray in Brit. 
Mus.” mbller included it in his list of Greenland Mollusca 
under the name Nicania Banksiiy Sab.” Koeve’s publica- 
tion was in 1865. Sowerby’s figure, although it represents 
the shape, does not show the peculiar sculpture of A» fahula. 

• TelUna calcaria^ Chemn, 

Tellina cakarea, Chemn. vi. p. 140, tab. 13. fig, 136. 

Bt. Nos. 1, 9, 13, 15. 

For the synonymy and range of this common arctic shell 
and glacial” fossil see ‘British Conchology,’ vol. ii. pp, 389, 
390, and voL v. p. 187. 

Thracia ohliqua^ Jeffr., sp. n, 

St. No. 1. 

A valve measuring an inch and six tenths in breadth bv an 
inch and one tenth in length. It is distinguishable from 
Thracia {Amjphidesma) truncata of Brown. ■* T. myopsis^ 
Beck, in having a more oblique or twisted snape, a straight 
instead of rounaed margin in front, and a more gradual or Jess 
abrupt slope to each side ; the truncature at the posterior side 
is broad and regularly curved ; and the surface is puckered, as 
in Mya truncata. It wants the flexuosity of T.puhescens^ 
but resembles in its outline that species more than T. truncata. 
T, septentrionalis, Jeffr, {truncata of Mighels and Adams), 
differs in shape and texture from all the above-named species. 
Having, however, seen but a single valve, I will not insist on 
this constituting a new species, 

Mya truncata^ var. UddevaUensis (p. 236.) 

St. Nos. 1, 3, 9, 13, 14, 15, 10, 17, 18, 19, 20, 21, 22, 28, 
24, 27. 

Station 21 appears, by a memorandum made on the i^t, 
to be no less than 1000 xeet higher than Station 20. 

Saxioava rugosa (p. 234). 

St. Nos. 1, 3, 9, 18, 14, 16, 16, 17, 18, 19, 20, 21, 22, 23, 
24, 25. 
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SotENOCONCHlA. 

Siphodentalium vitreum. 

See Ann. Feb. 1877, pp. 155, 166. 

St. No. 24. 

Gastropoda. 

Trochus umhilicalu (p. 235). 

St. No. 24. 

Buccinum tenue. 

See Ann. April 1877, p. 824. 

St. No, 25. 

Cylichna alba (p, 237). 

St. No. 24. 


Actinoz'oa. 

FunicuUna quadrangularis (p, 237 as Fennqtula^ sp.). 

St. No. 24, 

Mr. Nommn has examined these organisms, and favoured 
me with the following memorandum : — 

^‘FunicuUna qaadrangularia (Pallas) *Pauonana 
quadrangulartSy Johnston, 

Fragments of the full-grown quadrangular calcareous ske- 
leton-rods. They are in good condition, and much more re- 
cent-looking and less decayed than a similar rod which I 
dredged two months ago to the N.E. of the ‘^Maiden Rock” 
near Oban. There can be no doubt that tliis Oban specimen 
was recent;” for although I did not dredge it living, it was 
close to this locality that Mr. M^Andrew obtained tne first 
known British example of this species. FunicuUna qyadran- 
guhrie is at present knowm to range from the Adriatic Sea 
(Kdlliker) to the Minch (^Porcupine’ Expedition, 1869) on 
our own coast, and Kattegat m the ocandinavian Seas 
(Malm).” 

Marine ALGiB. 

Mdobeeia jpolymmpha (p. 237). 

St No. 24. 

Leda orotfea, Oardium hlandimm^ TelKna caharia^ Thracia 
{dfUqwZf Sijphodmtalium vitreum^ and Buccinum tenue are 
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additions to my former list^ and raise the number of fossil 
species to 27. 

I take this opportunity of also supplementing, but in a less 
degree, the list of recent Mollusca from tlie Arctic Expe- 
dition. 


Brachiopoda. 


Bhynchonella psittacea, 

Anomia rostrum psittacif Chenm. viii. p. 106, tab. 78. fig. 713, a, 6, c. 

Franklin-Pierce Bay, lat. 79® 26' N., 16 fathoms (Feilden 
and Hart) : Cape Napoleon, 25 fms. (Feilden). 

Inhabits the Arctic seas in both hemispheres, southwards to 
Newfoundland and Norway (and perhaps Shetland also), in 
from 12 to 150 fathoms. It has a rather more extensive dis- 
tribution in a fossil state, and occurs in our newer Crag and 
Post-tertiary beds, as well as in Canada. See ^ British Con- 
chology,’ Yol. ii. pp. 22, 23, and vol. v. p. 164, pi. xcix. 
fig. 4. 

Gastropoda. 


Trochtcs umhilicalis (p. 235) . 

Mushroom Point, 82® 29^ N. lat. (Feilden) : Floeberg Beach. 
82® 27' N. lat. (Moss). Not recorded in a recent or fossil 
state anywhere south of the Arctic circle. 


Trochm oUvaceus (p. 240). 

Cape Frazer, 80 fms. : lat. 79® 44' N. 

In the stomach of a Crossaster pappostis (Feilden). 

For synonymy and range see ^Annals,’ March 1877, pp. 
287, 238. 

Cylichna striata^ Brown. 

BuHa striaUij Brown, 111. 1827, pL 38. figs. 41, 42. 

Floeberg Beach (Moss).^ 

This high-northern species is the Bulla oomlta of Mighels 
and Adams (1841), B. Beinhardi of Mdller (184^, S. scahta 
of Beeve (1856), and B. propinqw of M. Bars (1868). 
Becent: Greenland (MbUer and others) } Wellington Channel 
(Belcher) ; New England (Mighels) ; Spitzbergen (Torell, 
Eaton); Tromso (Bars). Foasu: Clyde Beds 
Brown) : Westbrook, Maine (Gould). 

It dmets in shape and sculpture from Bulla soUtaria, Say, 
a J?. insoulptaj Totten ; in the present species the crown or 
apex is abniptly truncated or flattened, and the strise are more 
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numerous and irregularly crowded. Dr. Moss sent me with 
his specimen the following note : — 

When the snow melted into pools on the ico-foot a mile to 
the north-west of the ^ Alert ’s ’ winter quarters, a quantity of 
‘ jetsam ’ thrown up by the sea was found lying on the 
surface of the ice. It consisted of Laminari® in every stage 
of decay, small fragments of coniferous drift-wood very rotten 
and olcf, many specimens of Arcturm^ and a few of Nymphon ; 
and here and there the accompanying shells lay sunken into 
little thimble-shaped pits in the ice. They were extremely 
fragile, and almost all imperfect. They could not be handled 
with cold fingers ; but with the help of a bit of laminarian 
frond a few jierfect shells were raised and bottled. The shell 
enclosed in the tube is the only specimen of its sort I could 
get in a perfect state. I saw several others ; but they crumbled 
at the slightest touch.” 

I exceedingly regret that my friend Capt. Feilden is under 
the impression that in my former paper I criticised too severely 
the conchological results of the Expedition. This criticism 1 
never intended. It is quite true thati expressed disappointment 
with the conchological results of the expedition j but I must 
repeat what I said on that occasion : — 1 have no doubt that 
the Naturalists did their best.” The memorandum of Dr. 
Moss, which I have above quoted, shows that the specimens 
were collected under difficult circumstances. Capt. Feilden 
evidently spared no trouble, nor fliinched from his task with 
the thermometer many degrees below zero. Judging, how- 
ever, from the species already recorded, and from their asso- 
ciation witli other species elsewhere in arctic seas, I cannot 
help believing that the list of polar Mollusca is far fix>m being 
exhausted, shallow water only has hitherto been dredged 
north of latitude 70® 80'. The paucity of species in the 
polar seas, if it exists, may be due to the absence of those 
marine currents which promote and regulate the distribu- 
tion of species in other scas.^ Temperature does not ap- 
pear to restrict the distribution, b^auso individuals are 
abundant in the highest latitudes, and in the ^Porcupine’ 
expedition of 1869 there was no diminution of species or 
individuals in the cold area although the normal tem- 
perature in the greater part of this area was between 29® 
and 82® F., more species of Mollusca occurred there than 
in the adjacent warm area.” The naturalists of the Nor- 
wegian expedition found a varied fauna in the coldest parts 
ik wie ocean which they have lately explored, between Icdand 
and Jan Mayen^s Isle. The collection of Post-tertiary fossils 
made in latitudes within ten to seven degrees of the pole is espe- 
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otallj intereBtin^ to geolodiBtfii in comparison with thepublisfaed 
lists of Post-tertiaiy fossils from Scandinavia, as weu as from 
the Cljde beds, Krisea Hill, Bridlington, and other so-called 
glacial ** deposits in this country. These lists contain many 
more species than were found in Grinnell Land, and may 
therefore be regarded as arctic rather than polar. In fact 1 
do not know a single fossiliferous deposit in Europe which is 
exactly similar to that which Capt. Feilden has so carefully 
examined throughout such an extensive area. 

J. Gwyn Jeffreys. 

Ware Priory, 17th Nov., 1877. 


LXI, — Appendix to Papers On the Distribution of Birds in 

North Itussia ” Annals^ 1877) — being Additions to the 
Data for the Southern Division^y Herr Richard Sievers 
{with Summaries up to Date), fey J. A. Harvie Brown, 

F.Z.S. 

I AM much indebted to Herr R. Sievers, of Helsingfors, for 
generously putting at my disposal particulars in MS. of his 
journeys in 1875 and 1876^ along with a list of the species 
met with-— x/frst, along the nver Swir, in the summer of 1875 
(June 9-July 24), and, second^ in Northern Onega, Powaneta, 
the peninsula of Saoneskje, Petrozavodsk, at Lake Wig, 
Segosero, &c. in 1876 (June 17 to September^*. 

These particulars, however, arrive^ ust too late for insertion 
in Part III. of my paper Annals,’ &ptember 1877, p. 180); 
and as Herr Sievers has informed me that his fuller account 
may be shortly expected, I have thought that the abstract 
furnished to me by Herr Sievers may be acceptable as bring- 
ing the additional information as regards distribution up to 
date. 1 beg therefore to offer it in the form of an Anpendix 
to my other papers, Herr Sievers has also informea me of 
the title of his paper ; so that I am able to insert it here, foL 
lowing the same plan aa heretofore. 

24. 

1877. SiKvxBs, R. Omitologiska anteckningar under reset i 
gcuvemements Olonetz somrarna 1 875 och 1876,^ (Meddeknden 
af Sooietas pro Fauna et flora Fennica, haft ii.) 

One hundred and thirty species are mentioned by Herr 

♦ The most northerly locality h# reached waa the northern shore of 
Wig Lake, so that all nis observations ai^y to our Qouth^weet District. 
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Bievetflu rfl from our S*W, Kitrict j and four others^ not ob- 
served DV himself are given on the authority of Henen Sahl- 
berg ana GUnther, which gentlemen Prof. Palmfo makes 
mention of and quotes in his * Finknds Foglar/ making in 
all one hundn^l and thirty-four species noticed by Herr Sievers 
in his communications. 

Lisi of Species observed by Herr B, Sievers in the 5. IF. 
District 

N.B* Additions to the fauna of the district are indicated by the letters 
S.W.l). (Houth-west district) l)eing affixed. 

Additions to the fauna of the Division by the letters 8.D. added and 
affixed. 

Additions to the fauna of North Ilussia by the letters N.R. added, and 
by being numbered bis.” 

Those which art^ not additions to the fauna of North Russia retain the 
numbers given in Part Ill.t 

The notes appended to the notices of the species are by Ilorr Richard 
Sievers. Additional notes in brackets ore given on some of the species 
by me. 

3. Aquila chrymetm^ (L.) Observed on Segosero, S.W.D. 

4. Haliastm oJhidUa^ (L.). 1 ? Possibly I saw this species on Onega 
Sea. 

6, Pandion haliaetmf fli.). |) , Many times observed. 

6. Puteo miquriSf Becnst. || . Nests. 

8. lagofmSf Bninn. *1* If* Once on Segosero, July 7, 1876. 

9. Pemis apivorus, *1* Once on the Swir, July 5, 1876. [Ullje- 
borjg (4) gives it as generally distributed between Ladeinopole and the 
Dvina in tne woods. Moves (8) saw it once at Schlusselburg.] 

16. Falco aubhUeOf L. H . On Swir, Onega, Wyg-6ee, Segosero. 
Breeds. Shot Aug. 8, 1876. 

10. veapet'hnuaf L. II . Breeds. 

17, €^lonf L. *1* Only once on Onega. 

18, UnnunculHaf L. *1*. At Segosero and Onega. 

19. Acdpiter pahimharmsy L. Seen once on Onega. 

90. Circus cyoneiM, (L.). *1* U. Once on Onega Sea. 

26. jjossmnwm, (L.). Nests at Segosero. S.WD. 

27. Nifdak TmgmalmL (Gmel). *1* . Nests on the Swir. 

81. Am aeoipitrinusy (Pall). .|., On the Swir. 


^ Charadrtus hiaticulay Scolopux gaUimlay Anas querqueduUSy and 
Podkeps auritm. Of those recorded by Lilneborg and JSlevee during 
their stay at Sermaks, Ladeinopole^ and Wosneaenski, Herr Sievero 
did not observe the following~-JFViftjri^ coceothraustssy Turdus viscid 
vcftmy Coraoias garrtday ZocustcUa Jltmatiksy Aemtior moduhrisy Corvus 
eortmcy Zmosa agocs^alay Ardea stdlarU. On the other hand, he 
adds to Kesiler*s list of the birds of the Government of Olonetz (mde 
< Annals,’ Sept. 1877, p. 182) these-*-JRietis letmnotus, Podieeps oruetatus, 
and Stemajtwudiiis, 

t Owing to an unfortunate slip in arranjfnng and paging the MB. of 
Part III., the species numbered m the Table 59-78 should in correct 
order follow No. 42. and those numbered 43-68 should be numbered 66- 
78f To avoid furtner confusion, however, 1 think it is better now to 
retain the order as given in Part 111., erroneous though it be. 
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82. Bubo iffnavuSf (Fowi). *1*. North-west from Onega Sea. S.W.D, 
HS. JDryoeopus martiuSf (L,), Nests on the Swir. 

84. Pi^tnqforfL, ft. Neste. 

85. leuconotutf (Bechet.). Once on the Swir. 

87. minor »|*. Nests. 

88. Picoidet tridactylut^ (L,). On the Swir and Onega. 

41. Yunjr torqmUa^ L. ‘I*. Only found on the Swir. 

42. Cucuhs canoruSf L. ft- Nests. 

44. Paner domesticuiy (L.). tt» Nests. 

45 , moniamuy (L.^ tt» Nests. 

47. Pyrrhtda mqjor^ Brehm. II . Nests. [In Herr Siever^s MS. this 
is given as P, vulgarie^ Briss. ; but I have ventured to refer the record to 
the eastern secies.] 

48. CarpcdatniH erythrinm.(V9X[.^ •!•. On the Swir. [When passing 
in the ‘ Drischkott ’ or canal-boat along the southern end of Lake Onega 
in 1872) Alston and myself obser\ed a fine male of this species perch^ 
on the top of a bush on the canal-bank .1 

fiO, Tjoxia curmrodray L. ©. Only found on the Swir. 

52. pi^oi^acuSf Bechst Found on Onega, Wyg-See, and 

Segosero. S.W.D. 
o5. FrmffUla ccdehey L. tt» Nests. 

66. montifringiUa. . On Lind*osero, between Wyg-See and 

Segosero. 

68. Cardueli$ tiptnuiy (L.). 11 . Nests. 

68. Comis coraXf L. tt* 

66. eomiXf L. tt. 

66. nttmeduh, L, ft* Nests. 

67, frugiUgmy L. Seen once on the Swir, June 17, 1876. 

70. Pica c<mdata. (L.). tt* Nests. 

71. OarruluM inmustu9y (14,), ft* In the northern districts. Nests. 

72. gkmJmiua, (L.). On the Swir end Onega. Nests. 

SW.D. 

74. Lanius ej^eubitor, L. -I*. Swir, Onega, Segosero. 

75, eoUurio. L. @. Only on the Swir. Nests, 

77. Linota lidkrtaj (L.). |{ . Nests, 

81. Etnberiza aureola^ Pall. Very *1* • Only on the south of Wyg-See 
and in northern Onega. 

82. oitrineUt^ L. tt* Nests. 

88. ff«<iVw,Pall. II . Nests. Swir, Onega, Wyg-See, Segosero. 

86. •— 8ohcmidu»y L. tt. Nests. 

80. Altmda anwwsis, L. tt* Neste. 

92. Anthm trivialUy fL.). *1* . Very rarely foimd. 

96 , pratend8y (L.). tt. Nests. 

99. Budgies flams y L. tt. Nests. 

102. MotaciUa aJhay L. tt* Nests. 

104. Oriolus galhuhf'L. *]>. Nests. Swir and Onega. 

107. Tardus pdarisy L. || . Nests. 

109 , t/tootts, L. II . Nests. 

111. musicusy L. || . Nests. 

\\2y Erythaca ruheculay {JjX . Nests. 

114. JRuUinUa phmiouray (L.). tt* Neats. 

116. Saxicola cenanihey tt- Nests. 

116. Praiincdla rubetra, (L.). tt* Nests. 

121. %/iaa oam#/a, Briss. d*. 

122. rufay (L.). tt* Nests. 

123. abrieapittay L. -I*. Nests. On Swir, In Onega, Petroia- 

vodsk. 
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124. Sylvia mlicafia^ (Jj,). tt. 

126. Htjpohm ivUrina, (Vieill.). rar«. Only on Ladoga. 

(Compart^ records of aiUborities Nob. 4, ft.) 

Aeroci^phitlns dtimetorumylMy^. d'- Neata. Found on the Swir, 
June 10, 1870. 

182. Cakimoflus arha noharfius^ (L). H . On the 8wir. Nests. Found 
at Petrozavodsk in Onega. 

Dauh'as Imcinin^ (L.). V<uy rare. Only on the Swir 

189, Phyllosropus trochilm^ { L ). ft. Nests. 

141 . (Vieill.). |1 , Nests. 

147. jRrfpilm criHUituSy Charleton. -j** Onega. 

148. Trof/hflyten parmluSf K(>ch. •}•• Nests. On Swir and N.W. of 
Onega. ' 

158. Parm horealin^ De tt. Neats. 

155. oinctuHj Bodd. ‘I*- V^ery ruie. Nests. On Segosero and 

Onega. 

156. cn8tafUx% L. || . NestB. 

157. Aardula catfdata^ (L-)* \cry rare. Nests. Onl> on the 

Hwir. 

158. Ampdis (farrula. L. 1^. Ojie pair fourni on SegoBoro, July 
187(5. 

159. Mmeicajm afvii^apiJlny L tl . Nests. 

160. gruoh^ L. tt. Neats. 

1(50 bis. /wimi, Bt^chat. Nests. Found on the Swir, July 14- 

16, 1875. One <S shot at Petrozavodsk in Onega, Sept. 4, 1870. N.K., 
S.J>., 8.W.J). 

1(51. Himndo urhica, L. tt* Nests. 

162. rusftcay L. tt. Nests. 

16*j, ripartUf L. || . On the Swir ; only once seen in Onega. 

Neats. 

104. Cypselus apitSf (L.). tt. Nests. 

105. Caprimulyua eurojimtAy h. || . Not rare” on Swir and Onega. 

160. Columba p<Uumhay L. 0 . Occurs in districts of Onega Hoa. 

171, Laqopm albtiSy (Gni.). U? Once Been on Swir by Saldberg. 

aw.D. ? ’ ^ 

173. Tetrao nrogaUuSj L. I . Nests. 

175. tetn'ry L. (j . Nests. 

176. bonnsMy L. It . Nests. 

182. Charadrim plumnluy (L). | . One small flock on Wyg river, 

183, ASgialttes ktaiicuhy (L.). | . Hegt»ser(>. Nests {auct. tdahlberg). 

184. curonicusy BeHocko. Very nire. Nests. Found on 

Ladoga and Swir, June 22, 1876, 

185, VaneUus crtsfatus, M. W. -j-. Very rare. On the Swir, 
July 23, 1875. 

TSS, Ortu cmereay Bechet. || . Nests. 

180, Ardm cmereay L. Veiy rare. Once on the Swir, July 23, 
1875, 

107, Scolyutx rusHrohy L. Very rare. Found in autumn at 
Petrozavodfik in Onega. 

190. GaUinago gaUinariay (.Gm.). i| . In the southern parts. Nests. 
'iax Scdopax gminuluyXj, |« Petrozavodsk on Onega (awc^ Gunther), 

and nests on the Wyg river {auct Sahlborg). 

204. TnngamharguatayiOxdd..). Very rare. Migrating in north- 
west of Onega, Aug. 22, 1876. 

*305. (dpimy L. •!* • Very rare. Once shot on the Swir, on 

July 10. 

306. — mmutHf Leisl. Migrates in flocks quickly, 

Ann, & Mag, N, Hist, Ser. 4. Vol, xx. 


34 
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207, Trinffa Tenminekiif Lokl. MigTRtea in flocks quickly. 

2(H). Totanm cmmeenSf (Gm.). II • Nesta. Not rarely found on the 
Hwir, Onega, Segosero. 

2U1, plar^okif (L.). l| , Neats. 

234. ochropus, (L.), I. Nests. Found on the Swir and in Onega. 

210, Actiiid hypoleums^ (L.). tt* Nests. 

218, Machetm ptfffnax^ (L.). On Swir, Aug. 20, 1875 ; in Onega, 
Aug. 0. 

221. Cmr Bechst. Very rare. Only on the Swir. 

222. Ortyfpmetra porzana^ (L.). •!•. On the Swir, July 8, 1875. 

fConipare records of other authorities 4, 8, 11. In 1872 Alston and I 
heal'd the quail-like note of this species in every direction in the marshes 
on tho south of I^ike Onega, and traced it commonly as far north as 
Archangel. Lilljeborg and Moves both testify to its common occurrence.] 

22(1. 4Hf*er tteyetunif Gm. -j** Very rare. One pair nesting between 
Wvg-See and Segosero 

Cuffnus muHtem^ Bechst. || . In the northern parts. Nests. 

2<‘10. AnaM boncliaSy L. |i . Nests. 

238. pmelope^ L. ){ . Nests. 

239. acuta^ L. Once sliot on Onega See? (but compare other 

records, 4, 6, 8, 11), 

240. — - ci'ma, L. 1 . On Segosero and Tindie, north-west of Onega. 
Nests (auct. Sahlborg). 

241. crccca, L. i) . Nests. 

242. Fidifftda erktata^ (L.). *|** Very rare. Only in September in 

Onega. [Lilljeborg (4) obs<‘rved it at Wuitegra and on the Dwina; 
Moves at Novaja Laxloga, Hermaks, and Archangel, and says not rare f 
Palmifn (11, p. 509) treats of it as common in the districts around 
Ladoga,] 

24Jl. marila, (L.), II . In nortliern Onega See, Nests. 

249. ylauciorif (L.). tt- Nests. 

247. ylacwlky (h.), *1'* Very rare. Does not breed. On Sego- 

sero, Aug. 4, 1870. 

252. (Edemia niyi*a, (L.). | . Nests on Wyg-See and Segosero. 

254, Mei'ymrnergamerj L. *|*- Nests. 

255. nerratorj L. ft. Neste, 

257. Podiceps grkcigetuif (Bodd.). |} . Nests. On the Swir, Segosero, 
and in Onega. 

258. auritwi, Lath. Once found by Gunther at Petro- ^ 

zavodsk. 

259. enstatus^ L. Very rare. Once seen on the S4ir, 

July 23, 1875. 

261. Colymhm nraticuSy h. Nests. 

26ii. septentrionalUy L. li . Nests. 

278, Larmptsem^ L. H . Nests. 

281. carmsty L. tt. Nests. 

285, Stvma JliwiatiUsy Naum. H . Everywhere common on the Swir 
and Onega See. 

An examination of Horr Sievers’^ results, as shown above, 
gives the following additions to the fauna of the district^ 
of the Division, and of North Russia* 

North Russia ; 1 species added, vias. Muscicapa porm (160 
bis)^. 


Making up to date authentic total for North Kussla of 282. 
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SofUhem Diviaion : 1* species added, viz. ditto. 

South-west District : G or 7t speci<».8 added, viz. Aquila 
ehrysa^tusy Olmicidium passer inumy Bubo ignamsy Loxia pity- 
opaittacuSy Garrulus gtandariuSy Muscicapa parvuy Lagqpus 
albus ?. 


LXir. — 7he Nomenclature of the Groups Ratitsc. 

By Alpued Newton, M.A., F.Il.S., V.P.Z.S. 

Since Professor Huxley published (Proc. Zool. Soc. 1867, 
pp. 415-472) the results of his researches on tlie classification 
of Birds, no thinking ornithologisi can have doubted that the 
different groups of his Order ** liatiUv are natural and well- 
defined, any more than that these groups are severally equi- 
valent to the so-called Orders ’’ of Carinatm as accepted by 
most ornithologists. But ten years have pjissed away without 
any one attempting (so far as T know) to give these groups 
definite names; and no inconsiderable inconvenience has sprung 
from this abstinence, to put an end to which I now, with the 
good-will of Prof, Iluxley, venture to bring forward some 
suggestions on the subject. 

1 would premise, however, that if, as I believe, these groups 
are establisned on a basis even surer than those to which, by 
the consent of almost all ornithologists, the name of “ Order ” 
has been assigned, it would be fitting to apply to the former 
also the same name. Prof. Huxlejy, moved by considerations 
which I fully appreciate, though into them 1 need not here 
enter, proposed to treat the whole existing Class Aves as com- 
posed of but two Orders^’* RatUm and Carinatce, But some 
deference is due to the views so long entertained by writers 
who have always been regarded as authorities on the classifi- 
cation of birds; and though, when compared with the Orders ’’ 
of other Classes of Vertebrates, the ^nerally received ^^Orders ’’ 
of most ornithologists unquestionably fail to exhibit the same 
trenchant characters, yet very great confusion would follow 
were we to give up the title we have been accustomed to apply 
to these groups of Carinate Birds, It seems to me that the 
easiest mode of escaping this practical difficulty is to raise the 
groups Batiim and Varinatae to the rank of Subclasses for 

• Making up tt) date authentic total for Southern Division of 231. 

t Making un to date authentic total for South-west District of 174. 

J This was aoubtless intended to have been done by Messrs. Sclater 
and Salvin (^Nomenclator Aviiim Neotropicalium/ p. iv); but by an 
obvious oversight the word *‘Suboido” is printed in place of ^^Sub"* 
classla/* Subordo in its proper sense being used on the opposite page 
and elsewhere, 

84 ^ 
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then their subdivision will not involve the introduction of any 
radically new notions of taxonomy or nomenclature. 

Leaving, then, the Orders ” of Oarinalm to take care of 
themselves, my present business is with the subdivisions of 
RaiiUr ; and accordingly I beg leave to siiggcst that this im- 
|)ortant though comparative ! 7 small group be termed a Sub- 
(das 8 , and, following the indisputable characters assigned by 
Prof Huxley, tliat its component partes be named as follows: — 

Subclass llATIT^^:. 

Order 1. SracTHioNris. Fnm. J^truthlonidcc. 

„ tl. lluK/X. Fain, liheidcr. 

M 111. Mkcuhtaxes. Fam. i, Drom^ichv, Fam. ii, Oasmnidfr, 

„ lY. Immaxes. Vmi / i , DinornithiihefY^m. ’ ii ^ Palapterygidof^, 
„ V, Apterycjes. Fam. Apte^'jigklrr, 

„ Yl. ^dilrYORNiTiiKB. Fam. j^pgomtthida?, 

(M’thciiaTncs above suggested there is only one {Tmmanes) that 
can be eallecl new to the literature of ornithology, since Megis^ 
fanes was used in 1816 by Vieillot (Analyse &c. p. 53) 
for tlie whole group of Ratitc BirdvS tlien known, while, accord* 
ing to the received laws of nomenclature, I am strictly witliin 
my right in proposing to limit the term to a portion of that 
group. 1 would gladly have assigned it to the oi’der con* 
taining the Moas, to which its meaning would make it very 
applicable; but I am forbidden by the consideration that they, 
being then undiscovered, were not included in it. It may be 
objcAited that Immanesj being an adjective, should not be used 
as a substantive; but in anticipation tliereto I may cite the 
precedents of RatiUe and Cartnatw. 

There is no need for me to dwell on the characters of tliesc 
Orders and families ; for they have been sufficiently set forth by 
others, except in the case of JEpyorniihes^ for which (as in 
the case of other fossil forms) we must await further inves- 
tigation, though there can be hardly any doubt of its distiuot- 
ness from the rest. The sequence also of the several groups 
is immaterial to the object I hare now had in view, and upon 
that I say nothing. 

Magdalene College, Cambridge, 

31«t October, 1877. 

• On the supposition that the opinions expressed by Dr. Haast (Trans, 
and Proc. New-Zeal. Inst. vi. pp. 4^6, 427) can be flubatantlated ; but 
they have since been disputed by Capt. Hutton (^. cU.ix> pp. 863*$^), 
and, for the present, it is ad^able to suspend our jud^ent on this 
point. 
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LX III . — Studies on Fossil Sponges. — I. HexactinelKda, 
By Kakl Alfked Zittel. 

[Continuofl from p. 424.] 

Revision oj^ the Genera of the Fossil Hexactincllida^, 

A. Dictyonina, Zitt. 

Family 1. Astyloapong^da. 

Astylosponcha, Ferd. Bom. 

Silur. Fauna des westL Teal)ofl^oe, p. 8. 

Hpoiige-body globular or thickly disciform^ without a 
point of attaclirrumt. (Central cavity .small, slightly deprcs.sed, 
or entirely wanting. Water-circulation system comjM)sed ot 
numerous jiarallel canals running from the periphery towards 
the centn*, and vcirtical canals ))arallol to the periphery ot the 
sponge-body. Skeleton consisting of coalesccnt sexradiates 
with solid crossing-nodes. Latticed framework irregular, with 
polyhedral triangiilar or (juadrangular meshes. Usually 
arms of several neighbouring flexradiatcs attach themselves to 
one crossing-node. 

Astylosporujia pnvniorsa^ Goldf. sp., Bom. L(\ i. 1. 

A. CdHtanecij Born. Sil. Fauna von Sadewltz, iii. 3. 

Pal^isomanon, F. libm. 

Sil. Faun, dos Teim. p. 12. 

Differing from the preceding genus only by the basin-like 
shape, the wide central cavity, and larger ostia on the sides. 

Pahiamanon cratera^ F. Bom. L c. i. 4. 

PUOTACHILLEUM, Zitt. 

Sponge-body agariciforrn, stalked ; upper surface arched, 
without a central cavity. Skeleton consisting of large coales- 
ceut sexradiates with thickened crossing-nodes. 

^Protmhilleum Kdyseri^ Zitt.. Kayser, Beitr. znr Geiol. und 
Pal. der Argent. Bepublik, ix, 1, p. 22, Taf. v. fig. 10. 

♦ In the pitse of the geiitira furniahed with diagnoses, 1 have myaelf, 
with few exceptions, examined the niicrostructure. Genera of wlncjji 
no orjMoI specimens were accessible to me are cited without further 
remarks, but with a reference to the original description. No synonymy 
has attempted ^ but under each genus one or more typical species 
ore given as examples. When a species was only known to me by ngure 
and desefiption an t is appended to the name. Those species of which I 
have been able to exainnu) orlgintil specimens of a previous author are 
indicated by an * 
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? Eosponou, Billiiigs, 

(teol. Surv. of Canada, Palroozoic Fosaile, vol. i. p. 10. 


Family 2. Euretito. 

Pkotosponoia, Salter. 

Quart. Journ. (leol. Soc. 1804, vol. xx. p. pi. xiii. fig. 12 ♦. 
Calatutum, Billings. 

GooL Sui’V. of Canada, Palaeozic Fosgil;^, vol. i. 1806, pp. 208-'211, 
:i36-38H, 868. 

?Traciiyum, Billings. 

Ibid, p. 211. 

Akch^oc’YATHUS, Billings. 

Ibid. pp. 8--6, 364. 

? yTEOANODICTYUM, M'Coy, 

Palsaozoic P'ossils of the Cambridge Museum, pi. ii. A. figs. l*-4. 

TliRMABICTYON, Zitt. 

Cup-shaped, plate-like, cylindrical. Central cavity wide^ 
Wall on both surfaces with rather large rhomboidal or oval 
ostia standing in alternating aeries. Radial canals blind. 
Root nodose. Latticed skeleton of the wall and root con- 
sisting of large but unequal and irregularly formed meshes, the 
arms of the coalescent sexradiates being irequently thickened 
or lamellarly dilated. Crossing-nodes solid. Surface of the 
wall on both sides covered by an extremely delicate meshed 
net of coalescent sexrediates, which also veils the ostia. Root 
without ostia and canals. ^ 

ScypMa reticulata^ Goldf., Taf. vi. 1. 

{8. polyommata^ Goldf.) 

Bpongites ohliquatusy Quenst. Jura, Taf, 81. 97. 
Craticulaeia, Zitt. 

Sponge-body simple or branched. Both surfaces with 
numerous roundish or oval ostia^ which stand in vertical and 
horizontal series and cross each other at right angles ^ some* 
times the ostia of one surface also lie in longitudinal furrows. 

- a fAmphisponfiUy Salt. (Mem. OeoL Bttrv« Explanation of Edinb 
Sheet. &c., pi. li. fig. 8), poeelbly belongs here, out perhaps to the 
Lyssahina, 
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The ciBcal radial canals are straight and rather strong. Ske- 
leton consisting uf large cualescent sexradiates with solid 
crossing-nodes, forming a regular open network with cubical 
meshes. Sometimes a covering web like that of Tremadtetyon 
is present, 

^ Sryphia parallelaj Goldf. Taf. iii, 3, 

8, dafhrata, fjoldf., Taf. iii. 1. 

^8. paradoxa^ MUnst., Goldf. Taf. xxi. G. 

^8. Bemunont!^ Reuss, Bolini, Kr. Taf. xvii. 12. 

^Laoewtis infiindihulataj Pom. Pal. de TOrari, pi. i. bis^ 

t/y. dichotomaj Pom. 1. c. pi. ii. his^ 3, 5. 

Eubrociius, Sollas 

Oeol. Mag. 1870, p. m , ^ 

Sphenaulax, Zitt. 

Top-shaped, cup-shaped, or wcdge-sliaped. Upper margin 
truncated. Wall thick, laid in coarse inauindric tolds, which, 
on the outer surface, are separated by deep longitudinal fur- 
rows. The folds traversed by ca»cal radial canals, the round 
ostia of wliich open on the wall of the central cavity, and 
stand in vertical and horizontal rows, crossing eacli otlier at 
right angles. Skeleton and covering-veil as in Craticularia, 

8cyphia costataj Goldf. Taf. ii. fig. 10. 

Sporadopyle, Zitt. 

Cup-shaped, funnel-shaped, or ramose. Outer surface with 
the ostia scattered or standing in quincunx. Radial canals 
simple, blind. Inner wall with ostia arranged in rows. Ske- 
leton and superficial layer as in Craticularia. 

Scyphia ohliqtia^ Goldf. Taf. iii, 5 a, d. 

^8. texturata^ Goldf. IW. ii. 5. 

^8. secunda^ Mtlnst., Goldf. Taf, xxxiii. 7. 

Spongites ramosusy Quenst. Jura, Taf. 83. 1. 

Veukijcoc(ELIA, Etallon. 

Actse de la 8oc. Juroee. d’6muL de Porrontruy, 1800, p. 129. 

Polyzoic, ramose, frequently with calicos arranged like 
buds around a common stalk. Central cavities tubular, com- 
municating, with a terminal aperture or closed. Canal-system 

X The geuuB Eubrochm is iiiwufiiciently characterized ; possibly iden- 
tical with Craiivuhna, 
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ecarccly developed ; ostia veiy small, irregakrly ^strilmted. 
Surface naked. Skeleton as in ^radopyle. Axial canals 
of the sexradistes wide, 

*Sc!/phia vernicom, Goldf. Taf. xxxviii. 8 a-d. 

S. gre^aria, Quenst. Jura, Taf. 81. 80. 

*Volgc(Blia uevigata, F. A. Kttni. Bpongit. taf. xi. 8. 

Family 3. Coioiiioporidts. 

? Botiirocontb, Kingt- 

Monnji^-. of Permian FosBila, PuL 8f>c. 1849, p. 11. 

LKin’OPII RAG M xlL J Zit t, 

fSj)<ni^'o-l>ody rup-8liap<id. Wall thin. Both surfaces with 
riuiniMous snitll ostia of vcjy fine crocal radial canals, gene- 
rally anan^cd in longitudinal and transverse niws. 'Hkeleton 
stony, voDSKstiiig of a dense lattiecd tissue of rather irregular 
arrangcunent. Tlie meshes between the siliceous fibres are of 
very various fonns. ('‘rossing-nodes of the sexradiates solid. 
Struetuie of the root agrcfung with that of the wall. 

Murclusonnj (roldf. Taf, Ixv. 8. 
yS’. btnati^mncUita^ Kbm. Kr. 3. 7. 
yV, ajKjularis^ Uoin. Kr. 3. 2, 

S,Jra^ilittj litmi. Kr. 3. 11. 

Pleurostoma, Bc5m (p.p.)* 

Ntirdd. Kr. p. 5. 

Sponge-body laminar and cup-shaped or branched, always 
strongly compressed, with a series of lai’ge apertures on the 
rounded narrow surfaces. Wall thin, on both sides with 
numerous, iiTcgularly arranged, small ostia. Radial canals 
simple, blind. Skeletal structure as in the preceding genus. 

Pleurostoma radiafum^ Rom. Kr. 1. 11 J. 

P. hohemteum^ Zitt., n. sp. 

GuErrARDiA, Mich. 

Iconogr. Zoophyt. p. 121. 

Sponge-body stellately folded. The three to eight folds of 

t The position of this gonus is very doubtful. Accordmjjr to the figure 
(Petm. Fo 88. pi ii. fig. 7 «) it appears to belong to the HexactinelJUda. 
htill more problematical is Coww, J^onsd. (Quart. Joum. GeoL Soc. V. 
pp. 65~0^)), from Atherfield, which possibly possessed a calcareous skele- 
ton - 

t Pleuroftomu lacmomm^ Kdm., belongs to the family Callodictyonidw, 
and is the typical species of the genus PUurope, 
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the wall reach almost to tlie centre^ and are bounded bjr two 
parallel plane walls, which enclose a canaUform space opening 
into the central cavity. On the blunt edges of the wings 
there are several large apertures standing one abore the oth^. 
Both surfaces of the wall are covered with numerous round 
ostia of fine blind radial canals. Skeleton as in Pleura^ 
stoma, 

Guettardia stellata^ Mich. Ic, Zooph. pL 30 [exch fig. 6). 

'\Vcntrietilites quad rang ularis^ Mant. Qeol. Sup. xv. 6. 

Phurostoma trihhata^ Horn. Spongit. v. 8. 

G ueffardia Thioiait^ D’Arch. M<5m. Soc. Gdol. Fr. 2* 
st'r. ii. pi. V. 15, pi. viii. 5-7. 

CosriNoPOUA, Goldf. 

IVtr. Genn. i p. 30. 

Cup-shaped, with ramified roofs. Wall covered on both 
sides with numerous quincunciaily arranged ostia of straight 
ciccal radial canals. Skeleton lK‘tween the canals formed of 
very irregular latticework, which becomes thickened by inter- 
mediate beams both at the surface and in the walla of the 
canals. Crossing-nodes of the sexradiates in part octahedrally 
perforated, in part solid. Hoot consisting of long siliceous 
fibres united by cross bridges. 

Ooscinopora infimdihulifonms^ Goldf, ix. 16, xxx. 10. 

C. macroporay Gold. thid. ix. 17. 

Family 4. HellitionidsB. 

APirnocALLTSTES, Gray. 

Proc. Zool, Soo. 1858, p. 115. 

Polyzoic, branched, nodoac ; the tubular branches closed at 
the end. Wall consisting of prismatic radial tubes of six-sided 
form, open at both ends. These perforating radial canals are 
separated by thin walls of latticed skeleton. The latter con- 
sists of coalcHcent sexradiates, which are pi*eventcd from taking 
a regular an*angement by the canals. Ine crossing-nodes are 
imperforate. In the recent species a veiy delicate latticed 
weo covers the surface and the ostia of the canals ; in addi- 
tion so-called brush-forks arc abundantly present as flesh- 
spicules. 

a hia alveolites y R()m. Kr. iii. G, 

^ooalUstes heatrixy Gray, P. Z. S. 1858, p. 115. 

Jl, Bocageiy Wright, Quart. Journ, Mici*. Sci. vol. x. p. 4, 
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Staukonema, Sollas. 

Ann. & Mag. Nat. Hist. 1877, vol. xix. 

Sponge-body lamellar, somewhat bent round at the lateral 
margins, convex on one side, concave on the other, attached by 
the narrowed base. Wall tliick, with numerous straight perfo- 
rating canals standing in cmincunx. The skeleton consists 
of a very regular latticcworfc of rather large sexradiates, the 
arms ana solid crossing-nodes of which are so considerably 
thickened that the meshes ^icquire a small lumen and a rounded 
form. Both surfaces are coated with a thin siliceous mem- 
brane, which is perforated by innumerable, unequal-sized, 
rounded, or irregularly-formed pores and orifices. Inis porous 
covering layer also veils the ostia of the canals. 

Stauronema Carten and lohatUj Sollas. 

Family 5. VentriculitidaB. 

Pachyteiciiisma, Zitt, 

Top-shaped or basin-shaned, with very tliick walls consist- 
ing of peiqiendicular mssanaric folds. On the outer wall the 
folds are separated by deep, and on the inner wall by shallow, 
longitudinal furrows. In the interior of the folds there are caacal 
radial canals, the round ostia of which stand in longitudinal 
rows upon the stomach-wall. By friction of the surface the 
canals are also frequently visible externally. Skeleton con- 
sisting of very regularly arranged large sexradiates with octa- 
hedral crossing-nodes. Covenng layer and root wanting. 

Pachyteichisma Oartert) Zitt. {ssFungit Knorr u. Walcb, 
Petref. tab. F. 3, no. 48, fig. 5), 

Spongitea hpasy Quenst. Jura, 83. 6. 

Tkochobolus, Zitt. 

Top-shaped or cylindrical, thick-walled, with a rather 
narrow central cavity. Surface with glebiform elevations, 
separated from each other by deep furrows. The ostia of the 
generally tortuous radial canals arc situated on the wall of the 
Ixidy-cavity. Skeleton like that of the preceding genus, but 
the meshes considerably smaller. Covering layer and root 
wanting. 

Trochobolus crasstcosta, Zitt., n. sp. (Upper Jura, Strdt- 
berg.) 

Scypkia iexatay Qoldf. xxxii. 4. 
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Ventriculites, Mantell 
Fossils of the South Dowiw, pp. 1(37-178. 

Sponge-body basin-ahaped, cun-shaped, cylindincal orfunnel- 
shaped. Central cavity wide. Wall mroandrically folded, the 
folds either on one or on both sides separated by longitudinal 
furrows, or pressed close together. Radial canals numerous, 
rather wide, generally standing in longitudinal rows, always 
ceecal ; their ostia arranged in very various ways, sometimes 
present on botli sides, sometimes replaced on the inner or 
outer surface of the wall by furrows. Skeleton consisting of 
coalcscent sexradiatcs with octahedral crossing-nodes : their 
aiTangement more or less irregular ; meshes rather large. 
The surface of the wfill and of the canals thickened into a 
])orou8 covering layer by lamellar dilatation or thickening of 
the beams of the sexradiatcs. Root formed of long longitu- 
dinal fibres without axial canals, united by cross bridges. 

Ventrimlites striatunj Toulmin Smith, Ann. &Mag, N. H. 

1848, vol. xiii. 6, 13. 

^Scyvhia (Eynhauseni^ Goldf. Ixv. 7. 

^ Cimoptychiurn muricatum^ Rtim. Kr. iv. 16. 

Scypjiia angmUif<i^ Rom. Kr. viii. 10. 

Zxppei^ Reuss, Bohm. Kr. xviii. 5. 

SciITZORnABDUS, Zitt. 

Rod-like, slightly enlarged upwards. The whole wall slit 
on one side from the margin to the commencement of the root. 
Both sides furnished with repeatedly divided longitudinal 
furrows, in which are the ostia of the c£ccal radial canals. 
Root very much elongated, simple, rarely with lateral buds; 
furrowed on the surface, with numerous vertical tubes in the 
interior. Microstructure as in Ventriculites, 

Schizorhabdus libycus^ Zitt., n. sp. 

Tretostamnu, Pomel. 

Pal^outologie de l*Oan, p. 70. 

Rhizopoterton, Zitt 

Spongte^body cup-shaped, passing gradually below into a 
very thick, elongated st^k, which emits side branches at its 
base. Both surfaces of the upper cup-shaped part covered 
with elongated oval ostia of ceacal radial canals standing in 
alternating longitudinal rows. The radial canals ac(3uire a 
more and more oblique direction downwards, and finally be- 
come converted into vertical tubes, which, in great numbers, 
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traverse the stem and the radial offshoots of tlie sponge-body. 
Microstructure of the cup as in Ventriculites. The stem- and 
root-branches consist of elongated siliceous fibres without axial 
canals, which, by transverse unions, produce a hexactinclloid 
latticework. 

^Scypliia cervicornis^ Goldf, iv. 11, xxv. 11. 

SrORADOSCiNiA, Pomel (emend. Zitt.). 

Pal(5oTit. de I’Oiaii, p. 84. 

Cup-shaped or cylindrical, narrowed down wards, with a short, 
simple or Wanclied root. Both surfaces of the wall coatc<l 
with a coherent, sometimes porous, covering layer, in which 
numerous axial crosses lie iml)edded. Sunk into this covering 
layer there are on the outside irregularly formed ostia of cjncfitl 
radial canals ; on the inside the ostia stand in alternating rows 
or in longitudinal furrows. Hoot sligditly developed, with 
vertical tubes. Microstructure like that of the preceding 
genus. 

Hcyphia inicrommata^ Rom. Kr. ii. 11. 

Decheni^ Goldf. Ixv. 6. 

* Cribroqyongia cariosity R5m. Spongit. ix. 7. 

LiCMOsrNiON, Pomel. 

Paldont. de I’Oran, p. 8t). 

Sponge-body laminiform, attached by a short stalk. Both 
surfaces of the wall furnished with numerous, pretty l^-rge, 
irregularly placed ostia of coecal canals. Skeleton consisting of 
oct^edrally perforated sexradiates, condensed at the surface 
into a porous covering layer with axial canals. 

^Diphsioma folium^ Rom. Spongit. ix. 6. 

POLYBLASTIDIUM, Zitt. 

Sponge-body polyzoic, with numerous buds standing round 
an elongated axis. The buds are trochiform, truncated at the 
upper margin, with a rather narrow central cavity. Latticed 
framework wide-meshed, with octaliedrally perforated crossing- 
nodes. The whole surface coated with a coherent, porous 
covering layer, with numerous axial crosses. Radial canals 
and ostia wanting. Numerous isolated rod-like spicules occur 
in the interspaces of the skeleton. 

, Polyhlastidium luxuriam^ Zitt., n. sp. {Linden, near 
Hanover.) 



M. K. A. Zittel on Fossil Ilexactindlida^ 


609 


CEruALiTES, Toulmin Smith (pars)}:, 

Ann. & Mag. Nat. Hist. 1848, pp. 46, 279. 

Like Ventriculiks, hut with the upper margin of the funnel 
truncated, somewhat thickened, and coated with finely porous 
siliceous membrane. 

t CepJtalites longitudinalh, T. Smith, /. c, pL xiv. 1 . 

iC, ffuttatns, i(l. ibid. 2. 

to. paradoxus^ id. ibid. 

Leiudospongia, Rom. 

Hpongit. p. 0. 

External form like Vejitriculites ; wall thin, maiandrically 
folded, on the inside with longitudinal furrows. Outer sur- 
face coated with a dense silicc'ous membrane, which is inter- 
rupted by numerous transverse fissures running in a hori- 
zontal direction. Skeletal structure as in Ventricxdites, 

Leptdospongia rvgosa^ Schliit. Spongitariensch. dcs Miiii- 
sterh i. 1-4. 

Family 6. StaurodermidsB. 

Cypellia, Pomel (emend. Zitt.). 

Pal^ont. de POran, j). 70. 

Top-shaped, basin-shaped, or branched, thick-walled, with- 
out root. Lattice-tissue irregular ; crossing-nodes with aper- 
tures or octahedrally perforated. Radial canals generally 
curved, perforant, with roundish or elongated, incguTarly dis- 
tributed ostia on both sides. Outer surface with large cruci- 
form sexradiates, of which the outwardly directed arms are 
aborted. These larger spicules are irregularly cemented to one 
another by either lamellar or filiform siliceous bridges, or they 
lie in a perforated siliceous membrane which coats the whole 
surface. 

S^pTiia, rugosa^ Goldf. iii. 6. 

{^ongites dolosm^ Quenst, p. 671.) 

Stauroderma, Zitt. 

Polyzoic. Funnel- or platter-shaped, spread out above, 
with a shallow central cavity. Wall thicK. On the inner 
(f’.e. tipper) surface with numerous apertures of depressed 

f 1 am acquainted with this genus (which, moreover, is understood 
here in a much narrower sense than by Toulmin Smith) only firom the de- 
scription and figures. 
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^astral cavities. Outer (i. e. lower) surface constituted as 
in Tremadictyon, Latticed skeleton rather irregular the 
siliceous trabeculfic often thickened or lamellarly dilated. Cross- 
ing-nodes imperforate. The ostia of the raoial canals lie on 
the outer wall ; the canals pass obliquely through the wall, 
then run on for a certain distance below the inner surface, and 
open in the oscula of the upper surface. Both surfaces veiled 
b^ a covering layer consisting of cross-spicules of moderate 
size cemented together, 

Sponqitea lochensis^ Quenst. Jura, Taf. 89. 96. ( = Scyphia 
J^uchtf Goldf. xxxii. 8.) 

PoROCTPELLiA, Pomel (emend. Zitt.). 

Paldont. de TOran, p. 77. 

Top- or pear-shaped, small, thick-walled, attached by the 
pointed lower extremity. Central cavity tubular; its wall 
with round ostia of simple straight radial canals arranged in 
longitudinal rows. Latticed skeleton irregular, with octahe- 
dral crossing-nodes ; the lateral apertures of the hollow octa- 
hedra are small and usually unequal, often somewhat distorted. 
Surface and upper margin coated with a smooth siliceous 
membrane perforated by large round pores ; in this the axes 
of large sexradiates are imbedded. 

^ Scyphia pyr^rmtSj Goldf. iii. 9. 

Casearia, Quenst. 

Jura, p. 681. 

Cylindrical or cup-shaped, pointed below, divided bv nume- 
rous constrictions into annular segments. Central cavity 
tubular. Surface coated with a very wgular latticed web, 
consisting of normally coalescent sexradiates with broad and 
short arm^ in which the outwardly directed arm is always 
aborted. iTiis covering layer penetrates into the .wall at the 
places of constriction, and forms convex floors, by which the 
individual segments are separated from each otlier. The ostia 
of the straight radial canals are veiled both outside and inside 
by the covering layer. The true latticed skeleton of the wall 
is remarkably irregular, the coalescent sexradiates grouping 
themselves without any order around the canals, and, morejover, 
often possessing lamellarly dilated and distortea arms, in which 
independent axial crosses are situated. The crossing-nodes 
are imperforate. 

* Scyphia articalata^ Goldf. iii, 8. 

Casmria mrygaater^ Zitt. 
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PofiOSPONOiA, D’Orb. 

Cours (SWm. de Paldont. ii. p. 211. 

Lamellarly dilated, more rarely nodular of cylindrical. On 
the upper surface with more or less numerous circular aper- 
tures or ^astral cavities. The surface provided with oscula is 
coated with a finely porous or dense siliceous membrane, in 
which slightly elevated, very large cross-spicules, as well as 
numerous small sexradiate axial crosses, arc imbedded. Under 
surface veiled by a delicate meshed net of cemented cross- 
spicules. The wall consists of sexradiates with solid crossing- 
nodes regularly amalgamated to form cubical meshes of con- 
siderable size. On the lower suiface there are small ostia of 
very short, slightly developed canals. 

^Manon marginatum^ Goldf. xxxiv. 9,^, A. 
impressum^ Miinst., Goldf. xxxiv. 10. 

^PoroapongiafungiformiBy Zitt., Goldf. xxxiv. 8, a, J, c. 

Ophrystoma, Zitt. 

Distinguished from the preceding genus by the covering 
layer, in which there are only small axial crosses, and by the 
octahedrally perforated crossing-nodes of the skeleton-spicules. 

*PoroBpong{a micrommatay K5m. Spongit. iv. 14. 

? PLACOCHLAiNIA, Pomel, I C. 73. 

Family 7. Hasandrospongidie. 

Plocoscyphia, Eeuss. 

Bahm. Kr. 77. 

Spon^-body nodular, globular, or irregular, consisting of 
mssandncally twisted, anastomosing or communicating tubes 
or leaves. Upper surface convex, flat or with a central de- 
pression. Walls of the tubes very thin, sometimes with small 
ostia. Skeleton consisting of pretty regularly arranged coales- 
oent sexradiates, with octahedrally perforated crossing-nodes. 
Xn some species the lattice-spicrdcs near the surface possess 
imperforate crossing-nodes. 

^Ploco9C^hia lahyrinthicay Reuss, BiJhm, Kr. xviii. 10. 

^AchilUum morendhy Goldf. xxix. 6. 

*PlocoB<^ph%a memnartnay R5m. Spongit x. 8. 

Tremadoutes, Zitt 

Sponge-body nodular or lamellar, consisting of mseandrically 
twisted, anastomosing, thin-walled tubes or leaves. Upper 
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surface coated with a smooth, finely porous siliceous mem- 
brane, in which there arc rather large roundish or oval aper- 
tures belonging to the in ter canal system. Skeleton consisting 
of coalescent lanteni-spicules. 

Manon megastoma^ R5m. Kr. 1 . 9. 

Coeloptychium confluem^ Fisch. v. Waldh. Bull. Soc. Imp. 
Mosc. 1843, vol. xvi. pi. xvi. 1. 

Etherid(jia, R. Tate. 

Quart. Journ. Cleol. Soc. 1805, vol. xxi. 40. 

Hemispherical ; on the plane lower surface radial tubes 
issue from the centre ; and these are either united by broad 
transverse bridges, or lie close together. These tubes send 
upwards tortuous and anastomosing tubes, whieli form the 
hemispherical upper surface. The latter is coated with a 
sraootn, finely porous siliceous membrane ; in its vertex there 
is a deep depression ; other apertures of irregular form, like- 
wise belonging to tlie intercanal system, are distribut(‘xl over 
the upper surface quite irregularly. The skeleton of the thin- 
walled tubes consists of lantern-spicules. 

CoeJoptycMum verrucosum^ Fiseh. v. Waldh. Bull. Soc. 
Imp. Nat. Mosc. 1843, vol. xvi. pi. xvi. 

(7. Goulfnssij Fiflch. ibid. 1844, vol. xvii. pi. vii. 2, 3. 

^Etheridgia mirahilis^ R. Tate, h c, pi. v. 1. 

Totjlminia, Zitt. 

Sponge-body cup-shaped, veiy thick-walled^ with a deep 
central cavity. Root branched. Wall consisting of thin, 
maeandrically-twisted lamiufie. Upper margin truncated, 
broad, coated with a smooth, finely porous siliceous mem- 
brane. 

\Gophaliies catenifer^ Toulmin Smith, Ann. & Mag. Nat, 
Hist. 1848, pi. xiv, f. 14-16. 

to. oompressuHy T. Smith, ibid. xiv. 10. 

Camerospongia, D’Orb. 

1847, Cours €14m. de Val^ont. ii. p. 212. 

Sponge-bodj globular, hemispherical, or pyriform. Upper 
half coated with a smooth, dense or finely porous siliceous 
membrane^ with a circular fiinnel-shaped depression in the 
middle. Lower half of the sponge-body with tortuous ribs on 
the outside. The sponge-body itself consists of thin-walled. 
mssandrically contorted tubes, which are composed of several 
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layers of regularly arranged coalescent sexradiates, with octa- 
hedrally perforated crossing-nodes. 

Scyphia jungifomiis. Goldf. Ixv. 4, 

Cepkalites campanuiatus. Toulmin Smith, L c. pi. xiv. 
12, 13. 

* Camerospongia Schlonhachi, Il3m. Spongit. 3, 5. 

CrsTisPONGiA, Rom. 

Spongit. 7. 

Pyriform, egg-shaped, completely coated with a dense 
siliceous membrane, which leaves open only one or a few 
(2*-4) large margined orifices of irregular form ; these orifices 
are considerably depressed. In the interior tliere are iiiamn- 
drically contorted, very thin-wallcd, indistinctly radially 
arranged tubes, the closed ends of which extend into the de- 
pressions belonging to the large apertures. The lattice- 
skeleton of the tubers consists of coalescent sexradiates with 
imperforate crossing-nodes, and usually presents a very irre- 
,galar arrangement, in consequence of arras of sexradiates 
attaching themselves to the crossing-nodes of neighbouring 
spicules. f 

Cystispongia bnrsuy Queust., Rom. SjKmgit. iv. 7. 

Family 8. Callodictyosidsa. 

CALLOiHcrryoH, Zitt. 

FtimieFshaped, thin- walled. Central space very wide. 
Wall even, consisting of several layers of coalescent sexra- 
diates, which form serially arrangea quadratic meshes. The 
crossing-nodes of the sexradiates are octahedrally perforated, 
the siliceous arms armed with spines. The superficial layer 
is formed by lamellar dilatatiem of the siliceous rods of the 
outer skeletal layers^ in which, however, all the meshes remain 
open for the circulation of water. Canals or ostia are wanting. 

Oallodiolyon infundibuhmy Zitt., n. ap. (Upper Cretaceous 
of AUten.) 


Mabshallia, Zitt. 

Like the preceding genus, but the thin wall famished with 
a few broad, spiral or longitudinal folds, upon the back of 
which th^e are some isolated large apertures. 

^Phurostoma tortuosum^ Rom. Spongit. vi. 1. 
^Cceloptychium altemanSy Rdm. Kr. iv. 6. 

Ann. dh Mag. N. Hist. Ser. 4. Vol xx. 
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Becksia, Sclxllit. 

Sitxiingftber. d. niederrh. Ges. Bonn, 1868, p, 9.^. 

Sponge-body cup-shaped, at the base with spinous appen- 
dages. Central space veiy wide. Upper part of the tliin 
wxul even, towards the base with coarse rounded folds, between 
which openings are left. These apertures are connected with 
tubes which unite together in a horizontal hollow ring. The 
wall of the cup in the tubes consists of rcgtilarly aiTanged 
lantern-spiculcs, the anna of which are adorned wdth spines or 
root-like processes. 

Bech^ia Svekelandi^ Rchlttt. Spongitarienach, des Munster- 
landes, p. 20, Taf. i. 5, 6, 7. 

Pleuuope, Zitt. 

Sponge-body nan-ow, lainelliform, elongated, compressed, 
with large, < round or oval apertures upon the narrow lateral 
surfaces. Base elongated, consisting of solid longitudinal 
fibres with transverse unions. The wall of the upper part of 
the sponge-body is formed of 3-5 regularly arranged liters of' 
coalescent sexradiates w ith octahedral cijssing-nodes, leaving 
between them large cubical meshes. This lattice-skeleton, 
however, is coated on the outside with more or less thick layers 
of the root-tissue ; the latter is furnished at the surface with 
numerous small ostia, and traversed by fine radial canals, 
which, however, arc not continued into the lattice-skele- 
ton* The inside of the wall is naked, and provided with 
numerous small ostia, which communicate with the meshes of 
the latticed framework. The root possesses neither ostia nor 
canals. 

Phuroetoma lacunosumy Bdm. Kr. i. 12. 

Diplodictyok, Zitt. 

Sponge-body compressed, broad, with a thick, nodular 
pedicle and flat base. The narrow sides, as in Plmropey with 
large rounded apertures* The wall of the compressed cup 
consists of two ailFerent skeletal layers. The inner is formed 
by regularly coalescent lantern-spicules with very thick smooth 
arms ; the outer one, on the oontraryj is composed of irregu- 
larly arranged sexradiates with solid crossing-nodes* These 
sexradiates of the outer surface become more and more stroi^gly 
developed downwards, and form the material of the whole 
root* The outer layer of the wall in the upper part of the 
sponge-body is covered with numerous ostia or radial canals, 
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^hich reach only to the inner wide-meshed layer. On the 
inner wall the meah-openings serve as influent ostia. 

^Scyphia heleromorp\a^ Rcuss, Bohin. Kr. xviii. 1, 2 
(non 3, 4). 

Family 9. Coloptychida. 

(JcELOin'VcaiUM, Goldf., see p. 419. 

Coehptychium agaricotdes^ Goldf., Zitt. Abliandl. k. bayr. 

Akad. ii. Cl. Bd. xii. iii. p. 59. 

<7. de.cimim(nij Rom,, Zitt. ibid. p. 62. 

(X lobatum^ Goldf., Zitt. ibid. p. 73. 

B. Lyssa KIN A, Zitt. J. 

Acanthosponqia, M^Coy. 

83'u. 8il. Foss. Irel. p. 07 {Acanthaapongia) . 

The great axis of the spicules becomes 5-10 nullima. long, 
the other two are shorter. The crossing-nodes are thickened 
and solid. The six arms become thinner towards the tip, and 
swell towards the centre. Axial canals distinctly visible. 

^Acanthofiponcfki stlurensisj M^Coy, L c, p. 67. 

A, Smithii, Young, Nature, 1876, p. 481. 

Stauiiactinella, Zitt. 

Form of the sponge-body spherical, unstalkcd. Skeleton 
oonaiflting of large, simple, isolated scxradiates with arms of 
unequal length. In general one ray is much elongated (6-8 
millims. long). The spot at which the arms cross is scarcely 
thickened ; and generally the arms arc of the same thickness 
throughout their whole lengtii. 

Siauractinella jumssica^ Zitt. 

? Acestua, F. Ebm. 

Fosftild Fauna tier Gaachiebe von Sadewita, p. 66, t. vii. 7. 

The bacilliform bodies are possibly spicules from the root^ 
tuft of a Hexactinollid. 


The foregoing Memoir was read on the 18th of 'Januaty 

X Foagiblj the Adrasospm^f Bom., is also to be referred as an 
aberrant Ibrm to uie LyesaJrina, although the large stellate spicules, con- 
Sistiag of calcspar, of this sponge possess three axes lying in the same 
plane and besides these a perpendicular (but always rudiniontary) axis. 
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1877, in the Mathem.*Phyaical Class, and immediately after 
Bent to press. In the beginning of February, the January 
number of the ‘ Annals and Magazine of Natural History ^ for 
1877 reached me, which contains a memoir by W. J. Sollas 
^^On Siauronema^ a new GcnusofHexactinellid Sponges, with 
a Description of its two Species, Bt, Cartert and St. hhata.''^ 

Mr. Sollas describes very fully the external form, the con- 
struction, and the microstructure of the lamelliform sponge- 
body, the lateral margins of which are somewhat bent round, 
and in conclusion devotes much attention to the state of pre- 
servation and the peculiar phenomena of foasilization occurring 
in these petrifactions. I cannot refrain from referring to this 
work of Mr. Sollas with particular satisfaction. He is the 
only paheontologist whose mode of investigation agrees in 
general with that adopted in the preceding memoir, as also 
m my monograph of Cmloptychium ; and it is certainly in 
favour of its admissibility that two observers, writing guitc 
independently, arrive at the same result in all essential |X)ints. 

In August 1876, at the general meeting of the German 
Geological Society at Jena, in a lecture on the organization 
and classification of fossil suonges^, I indicated, with the aid 
of numerous drawings made from micmscopic preparations, 
the close agreement of certain living and fossil Hexactinellida, 
and at the same time discussed the conversion of the originally 
siliceous skeleton into calcsparf, which is so frequently ob- 
served in fossil Ilexactinolliaa and Lithistida. In conversa- 
tion, many objections to this chemical substitution were 
expressed to me. It appears to me tliercfore worthy of 
notice, that on this question Mr. Sollas expresses precisely the 
same opinion; his observations with respect to the optical 
behaviour of the fossil skeletons of Hexactinellida also per- 
fectly agree with mine 

As regards the genus Stauronomay which is at present known 
only from the Gault of Folkestone and the Upper Greensand 
of the Isle of Wight, it is most nearly allied to AphrooaUisies. 
From Mr. Sollas^ detailed description and figures I have been 
able to draw up the diagnosis of the genus (seep* 506). 

In conclusion, I may remark further that Mr. Sollas r^ards 
the 8tr(maioporcB% as Hexactinellida, an opinion which loan- 
not share. The zoological position of Stromaiopora and 
Parheria appears to me to be scarcely doubtful after the acute 
investigations of Carter 1|. According to these the above-men- 

s Zeitsohr. d. deutsch. gesl Gesellfiich. xxviii. p. 631. 
t See this Memoir, pp. 264-6. 
i Sollas, I, e. p. 21. I Xor* cH. p. % 

II Ann. k Mag Nat. ttlst 1677, vol, xk. p. 44. 
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tioned genera are neither eponges nor Foraminifera, bat the 
nearest allies of the HydractinisB with a calcareous skeletoni 
and thus attach themselves to the Hydromedusm. To the same 
group, according to Lindstrom^, belongs also the genus Ld* 
hechia^ M.-Edw. & IL, formerly referred to the order of the 
Zoantharia tabulata. 


LX IV. — On two new British Nudibranckiaie Mollusca. 

By the liev. A. M. Noeman, M.A. 

Eolis sanguinea^ n. sp. 

Body narrow, and tapering behind to a very fine ^int, red. 
this colour more intense on the anterior portion of tne animal 
as far back as the heart. Dorsal tentacles placed near to each 
other at their bases, smooth, of a blood-red colour, with pale 
tips. Oral tentacles set far apart, somewhat longer than the 
dorsal pair, red, but paler in colour than the dorsal. Eyes 
situated close behind the dorsal tentacles. Branchim very 
numerous, distributed in about eifjhteen transverse rows ; 
there are os many as twenty branchisa in the first transverse 
row, and ten in the sixth or seventh row ; they are short, of a 
blood-red colour, with the central vessel very dark, and their 
tips, on the other hand, white ; they extend forwards round 
tlie bases of the dorsal tentacles. The tail tapers away to a 
very fine point behind, which, however, haraly appears be- 
yond the ultimate branchiaB. Foot of a pale flesh-colour, with 
short tentacular points in front. luength inch. 

A single specimen of this very beautiful new Eolis was 
taken August 26, 1874, at low water, spring tides, on the 
islet known as Innislaoken, which is situated at the entrance 
of Eoundstone Bay, Connemara. 

Eolis sanguinea is a remarkably active little fellow, crawling 
along with considerable rapidity. It is very distinct from aU 
described species. It belongs to Eolis (proper) as distin- 

C ' 'ted from its subgenera. Eolis (proper) includes only 
British B^xcB—papillosaj glauca^ and Alderi, Our 
new form csomes nearest to E. gUuca^ from which it differs in 
its more attenuated form, in its more numerous transverse 
rows of branchiae and more numerous branchiae in those rows, 
in its more brilliant body-colour, and its branchim being 
blo^-i-ed instead of ‘^sage-green/’ Although tapering to 

* Ann. & Mafr. Nat. Hist. 1B76, vol. xyiii. p. 4. 
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gnch a narrow point behind, the branchias extend 00 far baek 
that the extremity of the tail is less seen, perhaps, than in 
any other species except Eolis glauccndes^ A. & H. 

Lonionotm Hancocki^ n. sp. 

Body elongated, of a veiy light pinkish orange tinge, very 
transparent, so that the intenial organs are clearly seen 
through the skin ; white, the front margin of the foot micro- 
scopically si)rinkled with red specks. Veil with two tenta- 
cular processes on each side, overhanging tlie mouth ; these 
processes are orange-coloured below, and above are micro- 
scopically sprinkled with red in the same manner as the 
margin of the foot. Tentacles terminating above in a calyx- 
shaped expansion, formed of five leaflct-Iike points, from the 
raiadl© of which rises the small, conical, smooth termination 
of the tentacle ; this conical process is of small sizi^ not 
exceedingthat of the divisions 01 the calyx,-Uke sheath. jBraw- 
chial processes in the form of a waved raised cux’tain, sur- 
mounted by flat triangular papillae, jxassiiig down each side 
of the back and uniting behind : the unduTatione of the cur- 
tain consist of three outward and four inwardly directed folds 
on each side ; the fold which is nearest to the head is the 
largest j the papilte on this fold are 18-20 in number; the 
jjapillflB on all the folds vary considerably in size, but there 
appears to be always one larger than the rest; they are capable 
ot contraction and dilatation, and are constantly changing their 
apparent dimensions while the animal is in motion; they are 
banded with deep dark orange, while the small points in 
which they terminate are pale orange. Length 2^^ inches# 

I dredged a single specimen of this very fine Nudibranch 
off Berry Head, Torbay, June 25, 1875. 

It approaches both L.fiavidm^ A. & H., and L* porilmM- 
CMS, Inompson, but differs apparently from both in many 
particulars, and especially in tne form of the tentacles, wbicii 
nave a very marked character in the small size of the terminal 
simple conical process which is projected beyond the calyx- 
like sheath. 

I have named this species after Mr. Albany Hancock, the 
joint author with Mr. Alder, of the great master-work on the 
Nudibrancliiata — the latter unsurpassed in intelligent discri- 
mination and just appreciation of the value of morphological 
characters, the former a prince among marine invertebrate 
nhysiologists. Much as any student must admire the excel- 
lency of Mr. Hancock’s work, as evidenced in the elaborate, 
clear, and eompreliensive exposition of the anatomy and pby- 
siology of the Nudibranchiata, Brachiopoda, &c., it is only 
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tliose who had the good fortune to have an intimate personal 
knowledge of himself and of his investigations in his study 
who can at all realize the indefatigable perseverance, the 
marvellous laboriousness, the most strict conscientiousness, 
and withal the deep huniility of his great mind. Alas ! that 
both ttiy dear friends shoulcl have Ijeen taken^ and their joint 
monograph on the British Tfunicata remain incomplete ! At 
the time of Mr. Aldcv^s death his part was finisned, which 
related to the description and illustration of the generic and 
specific forms ; and the Last years of Albany Hancock’s life 
were devoted chiefly to the elaboration of the structure of this 
moat anomalous and iiighly interesting class. A large portion 
of the knowledge thus acquired has unfortunately died with 
him ; but we yet hoj)e to sec such portion of tne anatomy 
and physiology as relates to tin* simple Ascidians, together 
with a monograph of all the s|)ecies, published under tlic 
kindly cditorsliip and careful supervising hand of the man 
most competent to undertake it — Professor Huxley. 


LXV . — Descriptions of supposed new Birds from the Na^a 
Hills and Etistern Assam, By Lieut.-Col. H. H. GoDWiN- 
Austen, F.Z.S. &c, 

Turdhius nagaensis^ n. sp. 

Above dark uml>cr-brown throughout, with no streaking on 
the feathers of the head. Beneath the same colour, but much 
paler, with a alight rusty tint shading into and adjacent to 
the dull whitish centre of breast ; chin also whitish. 

Irides dark brown ; legs and feet light sienua-grey. 

Length about 6-7 inches, wing 2‘z, tail 2*2, tarsus 0*90, 
bill at front 0*50, mid toe and claw 0 72, hind toe 0*35, 
claw 0*8. 

This species is very distinct from T, garoensis in its deeper 
umber coloration and smaller size; particularly is this the case 
in tlie size of tlie legs, feet, and the hind claw. Mr. A. W. 
OhennelL of the Topographical Survey, obtained this bird in the 
Eastern Naga hills. 

Biaphida plumheiceps^ n. sp. 


Head ash-grey, purer behind ; feathers narrowly edged 
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The ear-coverts only to just beneath the eve chestnut, the 
feathers white-shafted. Chin, throat, and all the lower parts 
white. Flanks pale sepia-grey ; under tail-coverts the same, 
tipped white, 

Iridcs reddish brown. Legs umber. 

Length 4*6 indies, wing 2*3, tail 2*06, tarsus 0*7, bill at 
front 0*3. 

This bird is close to Staphida torq^la^ Swin. ; but in that 
flmecies the chestnut commences at the base of the lower man- 
mble, passes under the eye and round the nape in a broad 
band ofc chestnut-brown, and the last three tertiaries are mar- 
gined white on inner web. This is absent in tlie Assam bird. 
Obtained by Mr. M. J. Ogle near Sadya and Brahmakhdnd, 
Eastern Assam, 

In my note-book I find that I obtained one example in the 
Dikrang valley, Dafla hills, which I shot at camp no. 9 ; but 
this was subsequently lost somehow or other, and therefore 
I did not bring it into the list of birds from the Dafla 
hills, published in the Journ. Asiatic Society of Bengal. 

It is also interesting to record the occurrence near Sadya of 
Halcyon pileata uiid Podica personaUi. 


LX VI. — On British Polyzoa, — Part II. Classification, 

By the Rev, Thomas Hincks, B.A., F.R,S. 

Order INFUNDIBULATA, 

Suborder Cheilostomata. 

In attempting the classification of the Gheilostomatous Poly- 
zoa, one of the most important points to be determined is tne 
exact amount of weight which is to be assigned to the colo-^ 
nial habit or mode of growth in constituting the generic 
fpoups. Smitt takes the position that the system of ckssl- 
fication should be based entirely on the characters of the 
individual zoooecium ; and amongst these characters he assigns 
the first place to the form of the aperture^, 

* Quod ad bunc ordinem (Chsilostowata) In subordines distribuen- 
duni attinot, principia aequimur, quee conjeoW videtur primus Hilne- 
Kd wards, quum, in aduotationibus ad Fhstras apud Lamarek, fomam 
zoooecii solam ossa do Bryozois notam dixit, quea certo Uaute genera 
describeret” (Smifct, Bryozoe marina m regionimw arctids et borealibiia 
rivttutja/^ G3fv. k. Vet.-Alcad. Fdrb. 1867, p 468). its generic charac- 
ter ’’ (ho is speaking of his genus Mjppotkim) of course we must oast 
away the fonn of the colonial growth, founding it upon the form of the 
zoooiciftl Hportm© ’’ (* Floridan Brycizoa,’ part ii. n. 40). 

J may remark here that Prof. Hmitt’s methoa is, of course, inappli- 
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The q)inion8 of so learned and able an investigator arc en- 
titled to the most respectful consideration, and properly carry 
very great weight with them. No doubt many points may 
be urged in support of the position which he has assumed ; 
and those he has presented in his various works with much 
force and ample illustration. But I have been unable to 
satisfy myself that the extreme view which he adopts in refer- 
ence to the colonial characters is philosophically just, or (con- 
sequently) that the systematic method based upon it is likely 
to yield a good practical result. As to the latter point, 1 
think I may appeal with some confidence to the writings of 
Prof. Smitt himself. The agglomeration of diverse forms, 
to which the application of his theoretic principle has in many 
cases ^iven rise, cannot certainly be regarded as natural^ and 
may fairly be taken as a warning against the entire disregard 
of colonial characteristics. 

After giving die subject the best consideration in my power, 
it seems to me that to represent at all adequately what may 
be called tlie family relationships of a tribe like the Polyzoa, 
in which colonial life is all but universal, more or less account 
must be taken of the two elements, the zoooDcial and the colo- 
nial, and that the circumstances of each case must decide what 
amount of systematic significance shall be assigned to the 
latter, I have no doubt that authors have commonly laid 
undue stress on trifling variations in tlie mode of the colonial 
growth, and have consequently multiplied genera needlessly, 
and have at the same time obscured the natural relation- 
ships. 

Another fruitful source of error has been the tendency to 
make the mere habit of growth, apart from the characters 
supplied W the structure of the cell, the basis of generic 
groups. Thus the old genera Lepralia and Eschara are 
miscellaneous assemblages of forms which have often little in 
common but general habit. 

Between the two extremes, that of the older classification 
and that which has found so able an advocate in Prof. Smitt, 
die true systematic method must, I believe, be sought. The 
position which I should adopt would be, that whilst the 
aoooecium is undoubtedly the most important and significant 
element, the mode in which the cells are combined, the facies 
of the adult colony, is a point that must be taken account of 
in forming natural groups. In applying the principle here 

cabLe to tlis other divieionH of the Poljaoa. In dealing with the Cyeh^ 
stomatat for Instanoe, the gcUoraara perforce founded in great part on the 
mode in which die cell** are combined— on the colonial habit. 
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kid down, the chief weight will be assigned to asoocecjal 
affinity ; but cardinal and striking differences in the colonial 
organization may require the separation (as a matter of clas- 
sification) of forms agreeing more or less in the character of 
the cell. I will give one or two illustrations. The Oemeh 
lipora ehurnea^ Smitt, forms erect shoots in its adult state, 
and has its ivory -^coloured cells, liearing a general resemblance 
to those of Eucruteaj arranged in pairs, back to back, like 
those of Gemelfariaj but with a ditfererice. The aperture is 
nearly round, with a broad sinus below and two small lateral 
sinuses. The JCremellipora striatula^ Smitt, which is iden- 
tical with Lepratia venmta^ Norman, is an incrusting species, 
its cells decumbent and adnate, arranged side by side, so 
as to fonn a continuous expansion, and presenting in almost 
every point a very marked contrast to G. eburnea. But 
there is a resemblance in the form of the aperture ; and on the 
strength of this Smitt refers the two to the same genus^. In 
this case, the shape of the mouth only is taken into account, 
to the exclusion of the other portions of the cell, and the 
colonial characters are of course entirely ignored. It can 
hardly be contended that this is a natural alliance in any true 
sense of the term. It seems to me eminently unnatural ; but 
it is only one of many similar results to which the rigorous 
application of Prof. Sriiitt’s method has conducted him. 

1^0 take another case. The Membranipora vulneratay Busk, 
is a crustaceous form, spreading in patches of indefinite shape 
and size, having the front area of its cells completely covered 
in by a calcareous lamina, and furnished with vibracular cells, 
whicli alternate with the ordinary zoooocia throughout the 
colony t. In the general character of the cells and the position 
of the vibracula it agrees with the genus Cu^ularia^ Lam:!t. ; 
but the latter possesses a zocxnciurn of definite form, usually 
more or less conical or cup-shaped, and is in all proba- 
bility, in all stages of its existence, certainly in its adult state* 
In recent specimens “the entire surface of both the concave 
and convex surfaces is covered with a continuous ohitinous 
epidermis ’’ [Busk]. 

Smitt unites Jtf. vulnerata wdth CupulariaX^ relyinjj on ffie 
general similarity of the cells and vibracula, and ignoring alto- 
gether the remarkable difference in the organization of the 
colonies, and the complete change which has taken place 
in the conditions of the colonial life. I cannot recognize 

* * Floridan Bryozoa/ part ii. pp. *35, HT, 

t In another |mrt of thw paper I have couHtituted a new genus for the 
reception of this form, which i« clearly distinct from Mnmhmnipora, . 

X * Floridan Brvozoa,’ part ii. p. 14 
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in thid a natural arrangement, and should certainly sepa- 
rate the two forms generically, though quite prepared to 
admit that genealogically they may be not very remotely 
connected. 

Proceeding to the application of the principle that I have 
just laid down, the old genus Lepraliaj founded on mere simi- 
larity of habit, without reference to the zoooecial characters, 
must of course be dismembered and divided into groups, based 
on the structural peculiarities of the cell. I have suggested a 
number of such groups in another part of this paper. 

As to the question whether forms wliich eiclubit an erect 
mode of growth should be combined in one genus with those 
which are crustaccous in habit, I believe that no universal 
rule can be laid down. One thing seems to me clear — that the 
tendency to form free expansions, consisting of a single Wer 
of cells, ought not to be accountea a generic diagnostic. The 
genus llemeschara represents a very trivial variety of habit, 
and forms a most unnatural group, including as it does very 
distinct types of cell. 

Nor can the development of erect foliaceous expansions, 
composed of two layers of cells •placed back to back^ by forms 
which very commonly assume a simply crustaccous habit, 
be token as a distinctive character in itself, and apart from 
structural peculiarities in the zoooeciura. Lepralia Lands'- 
boTomi has been transferred to the genus Escharay be- 
cause it takes on at times sucli an erect, foliaceous habit, 
though more usually crustaceous in its mode of growth. But 
this very trifling and occasional change of habit is a very 
insufficient ground for severing it from the simply incrusting 
forms to which it is closely allied in zoooecial character (e. g. 
Lepralia reticulatay L, trispinosay &c.). 

On the other hand, tlie habitual formation of erect, well- 
compacted, more or less dendroid zoaria, which marks the 
adult or perfect condition of the species, is a character fairly 
included in the generic diagnosis. The old genus Eschara 
rests on this foundation ; bu^ like Lepraltay it will require to 
be subdivided should it be round to incluae various distinct 
zoooecial types. I cannot see that the validity of this cha- 
racter is aftected by the fact that in many cases the dendroid 
zoaria exhibit a tendency to be decurrent at the base, and 
spread out into a lepralioicl crust of varying size. This is no 
doubt a significant genealogical indication ; but if we are to 
have any distribution into groups at all, I see no reason why 
foms which have made a great and distinctive advance in 
colonial development should not lie set apai-t from those which 
have lieeri left behind at a lower grade. At the same time we 
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rfiould expect them to retain signs of their descent in some 
pert of their developmental history^. 

Prof. Smitt makes no account of differences in the mode of 

J rowth. Finding a species with the characteristic cell of 

(emhranipora and the equally characteristic colonial habit 
of Retepora'\y he at once ranks it as a Memhranipora. 
But surely the remarkably diverse plan of the gemmation^ 
which has resulted in the formation of an erect reticulate 
zoarium instead of a continuous crust, should count for some- 
thing. From my point of view, I should regard this form as 
the type of a distinct genus in the Mrnnhraniporidan series. I 
am well aware that there will be many difficulties in seeking 
to give practical effect to the principles 1 have briefly indicated ; 
but difficulties neither few nor slight seem to attend every 
attempt at the classification of the Polyzoa. 

To sum up, whilst agreeing with Brof. Smitt in assigning 
the highest systematic value to the zoocecinm, and dissenting 
entirely from the authors who have founded their genera on 
mere colonial habit, I hold that the latter should not be alto- 
gether disregarded, but that in its more marked modifications 
It should enter as an element into generic diagnosis. The 
form of the zoooocial aperture, the architecture and structural 
composition of the cell, and the plan of the gemmation are all 
to be taken into account. I have made no reference to the 


appendicular organs (avicularia and vibracula) as systematic 
helps. In some sections they are very constant in character 
ana position, and may be employed with propriety os distinc- 
tive marks : but amongst the Memhraniportdm (Busk) they 
constitute the moat unstable and variable structural element, 
and are of comparatively little value for systematic purposes. 

Thepolypides amongst the Infundibulata generally oror few 
marked structural peculiarities. Amongst the Ctenostomata the 

f iresence of a gizzard is a true generic character. The pecu- 
iar arrangement of the tentacles in Valkeria uva of authors, 
and some other kindred forms, on which I have founded the 
genus Gampylonemaj is a character of undoubted importance. 
But, speaking generally, with our present knowledge we do 
not derive much help from the polypides in constructing our 
secondary groups. 


s Prof. Smitt himself retains the genus Fiudra^ Linn.: but in an early 
stage of growth F.foUao$u (and no doubt the same is the Case wim 
other species) forms a spreading crustaceous networkf often of ecmsider- 
ablo size, and in this condition is not distinguishable, so far as either the 
habit or the structure of the ceil is cancemea, from a Mmhrsmpora. The 
genus is really founded on the remarkable colonial characters of the 
adult. 

t Afembretmporci dgUlala^ Smitt, * Floridan Bryozoa/ part it. pp, 8-10. 
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I am quite prepared for the criticism that some of the 
divisions which 1 shaJl propose arc really artificial rather 
than natural. Jiuwt there not always be a largo element of 
artificiality in any scheme for distributing into definite groups 
the series of natural forms^ so variously interconnected and 
melting as they do at all points one into tlie other ? 


Family Uembraniporidse^ Busk and others. 

The large and heterogeneous group of Cheilostoinatous 
Polyzoa composing this family was ranged by Johnston under 
the two genera Memhraiiipora and Lepnitia, The latter, 
comprehending an immense number of species, has been 
maintained by Jkisk in its integrity; and he has been followed 
by many other writers on tht3 Polyzoa. D^Orbigny, in his 
great work the ‘ Paldontologie Francaise,’ has broken it up 
in part, and distributed its contents through several genera. 
Gray, in his ^ Catalogue of the British-Museum Badiata,’ 
has introduced a nunibcr of new groups to include certain 
sections of the genus Lepraliaj a few of which have every 
claim to stand, while a large proportion are founded upon 
trivial characters and are wholly superfluous. 

But the most elaborate and philosophical attempt to place 
the classification of these forms on a more natural basis has 
been made by Prof. Smitt in his ^ Critical Review of the 
Scandinavian Marine Bryozofu’ 

Every student of the Polyzoa is deeply indebted to the 
Swedish zoologist for his minute and thorough and discrimi- 
nating investigation of the northern species, in all the stages 
of tiheir growth and development, and through all their varie- 
tal modifications, and, whether he may accept all his con- 
clusions or not, for his suggestive views respecting the true 
HMthod of classification. Whilst freely admitting the great 
value of those views under many of their aspects, I find 
myself quite unable to accept a large number of the practical 
results to which they have conducted their author. 

In ^attempting the very difficult task of revising the classifi- 
cation of the Memhii^niporidoRj I have derived the most valu- 
able assistance from Prof. Smitt’s writings ; but I have been 
compelled to differ frequently from him as to the definition 
und composition of the groups which are to supplant the 
Older divtsiotts. In the present papei* I merely propose to 
oharacteriee briefly some of the new genera into which, I 
believe* the Membranipora and Lepralia of autliors ought to 
be resolved* 

The genus Lepralia includes a multitude of forms agreeing 
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in certain general cliaracters, but many of them diatinguished 
from the rest by differences of veiy great significance. For 
example, L. wtVttia, Johnston, and Z. Pmehii^ Johnston^ agree 
in being adnale and incrusting, and in having cells which arc 
calcareous, decumbent, and contiguous; but tYiey differ widely 
in the structural composition of the cell (tlie plan upon which 
it is built) ; and to group them together is simply misleading. 
The definition of the genus, in short, is too general and vague. 
To make any approach to a natural system our groups must 
be founded on a careful and minute study of the individual 
cell in its various stages of growth. 

The following seem to me to constitute natural and well- 
defined groups : — 

1. Membuanipouella, Smitt. 

{Lepraliay part, John«t., Busk, &c.) 

Zoariura incrusting ; zoomcia closed in front by a number 
of flattened calcareous ribs, more or less consolidated. 

Typo Lepralia nitida^ Jolinstou. 

2. Cribrilina, Gray. 

{Lepralia^ part, JohnstoTi &c.) 

Zoarium incrusting ; zoomma in a single layer, contiguous, 
having the front more or less occupied by transvarse or 
radiating punctured furrows. 

Type Lepralia radiata^ Moll. 

3. Mucronella, nov. gen. 

{Lepralia^ part, Jolmston 4kc.) 

Zoarium incrusting ; zoomcia usually ovate, punctured round 
the base, with a suborbicular or semicircular aperture, tlie 
inferior margin mucronate, a denticle within it ; avimlaria 
generally wanting. 

I^ype Lepralia Peachii^ Johnston. 

4. Microtobella, nov. 

{Leprdl^^ part, Johnston &c. 

PoreUtnOf Smitt. 

jReptoportna^ part, D’Orbigny.) 

Zoarium incrusting ; zoooecia with a semicircular aperttire, 
the lower margin straight and entire ; a semilunate or circular 
pore below it. 

T\^ Lepralia ciliata^ Pallas. 

The Reptoporina of D’Orbigny includes this group j but as 
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it also (embraces a miacellaneous assemblage of forms, it seems 
better to employ a new name. 

5. MASTioorHOiiA, nov. gen. 

(LeprnHrtf part, .Tohnatou &c. 
liippothoay part, Smitt.) 

Zoarium incrusting ; zooipcia with a semicircular o^’Hice ; 
the inferior margin straight, with a central sinus; one or more 
lateral xnhracula. 

Type LppraUa Hyndmanni^ Johnston. 

6. S(^Hizoi*ORELLA, nov. gen. 

{Leprttlm, part, Johnston &c 
IlipimthoHj part, 

Zoarium in crusting ; zootrcia with a semicircular or sub- 
orbicular orifice, the inferior margin with a central sinus ; 
avicularia usually lateral, sometimes median, with an acute or 
rounded mandible. 

Type Lepralia unicornis ^ Johnston. 

7. Lepralia, Johnston (part). 

{Lqyralia, Smitt. ) 

Zoarium incrusting (or erect ?) ; zooaxia with a semi- 
elliptical aperture, contracted on each side about the middle 
or below it. 

Type Lepralia Pallmiana^ Johnston. 

Smitt has retained Johnston’s name for the section of the 
old genus Lepralia with a more or less horseshoc-shai)ed 
aperture ; and it is clearly right that his decision should be 
respected. The group seems to be a natural one. 

8. Escharella, Smitt (part), 

{Leprdiaf Johnston, part. 

EHchara^ part.) 

Zoarium incrusting, or rising into foliaceous expansions, 
which are either simple or bilaminate) zoomdayri^i a sub- 
orbicular aperture^ the lower margin slightly curved inward ; 
the peristome raised and forming a secondary aperture, which 
is channelled in front ; a median avicularium generally placed 
immediately below the sinus« 

Type L^^Ua reticulata^ Macgillivray, 

I retain Smitt’s numt provisionally for this large and well- 
defined group ; but I have serious doubts whether the intro- 
duction of a new name is not a less evil than the retention of 
one which has been so variously applied. 
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9. Cylindroporella, nov. gen. 

{Lepralia^ part, Normim &e.) 

Zoarium adnate, incrusting ; zoocBoia having the front wall 
composed of a single piece, not depressed ; oral extremity 
proauced, tubular, with a terminal orifice ; an elevated pore 
on the front of the cell. 

Type Lypralia tubulosa^ Norman. 

10. Lagenipora, nov. gen. 

(See * Annala ^ for September 1877, p. 214.) 

Type L. socialise Hincks. 

11. ScHizOTHECA, nov. gen. 

Zoarium incrusting; zoooscia with a suborbicular (primary) 
aperture, the lower margin slightly sinuated ; secondary aper- 
ture raised, tubular, notched or dentate in front; oococium 
terminal, with a fissure in the front surface ; avicularia l)orne 
on distinct areas and distributed amongst the cells, sometimes 
wanting. 

Type Lepralia Busk. 

12. llHYNCHOPOUA, nov.gen. 

{LepraUa^ part, Jobnstoa.) 

Zoarium incrusting; zoooRcta with a suborbicular or sub- 
quadrangular aperture, the lower margin supporting an unci- 
nate process • a large avicularium (in ftilly developed speci- 
mens) ^placed transversely below the aperture j ooosoium ter- 
minal, closed in front by a calcareous lamina. 

Type Lepralia hupinosa^ Johnston^ 

18. Anarthsopoua, Smitt (part). 

{Zeprzliiif part, Bude.) 

Zoarium incrusting: zoomia free and suberect above, 
aperture transversely elongate, contracted, with an entire and 
thickened peristome; an avicularium below and above ths 
aperture. 

Typo LeprtjMa tnonodlon, Busk. 

The diagnosis is founded on the adttlt state. The primary 
aperture is slightly arched above, with a straight inferior 
margin, and is little if at all elevat^. 

I quite agree with Mr, Norman^ that Smitt has united 
distinct types in his genus Anarthropora ; and hi conformity 

♦ Brit. Amoc. 1868, %. 806. 



m 


Eev* T. Hincks on BritUh Polymi^* 

with his fittg^Btion, and to avoid confasion^ 1 have asaigned' 
this name to L, monodon, 

Manjr other distinct groups are blended in the genus 
Lepralla of authors ; I merely ffive the foregoing as a sample 
of the work of redistribution which has to be done^ and must 
reserve the more complete treatment of the subject for some 
future opportunity. 

The genus Memhranipora also includes a large number of 
species ; but there seem to be few distinct types of structure 
amongst them. 

1. Micropoka, Gray. 

(Afem^anijpora, part, BuaL 

lApruUa^ part, Norman, &;c*) 

Zoarium incrusting ; zoocecia with prominent raised mar* 
gim : front depressed^ wholly calcareous ; oral aperture semi* 
circular, enclosed bv a calcareous border. 

Brit. spec. Membranipora ooriacea^ Esper. 

Lepralia complanaUi^ Norman. 

2. Sktosella, nov. gen. 

{Memhranipora^ part^ Busk. 

Cupalariaf part, Smitt.) 

Zoarium incrusting ; zooo&na with raised margins ; front 
depressed and wholly calcareous ; aperture semicircular ; 
tnoraoular celU alternating with the zoocecia throughout the 
colony ; ptiraoula setiform. 

Type Mem6ranij)0'ra vulnerata, Busk. 

8. Megapora, nov. gen. 

{teprahioj part, Busk.) 

Zoarium incrusting; zoooBoia with prominent raised mar* 
ffins; front depresseo, wholly calcareous; oral aperture tri* 
foliate ; oral valve composed of two portions, a fixed trans- 
versely elongate lamina and a movable lip. 

Type LopraUa ringmOy Busk. 

Suborder Ctenostom ata, Busk. 

Smitt has pointed out that the principal character on which 
this flubodbr is founded, the operculum of boUb^ occurs occa- 
sionally amongst the Cneilostomata and is not^ absolutely 
distinctive. Bhlers questions the validity of this division, 
and proposes to dismember it, by separating the fleshy forms, 
Ehxenb. {Ahyontdium^ &c.}, from the Vmou» 
Midasp The latter he would constitute a distinct group, 
d Mag. K. Bin. Ser. 4. Vol xx. 86 
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characterized by the presence of a jointed stem and the deve-* 
lopment of the zoooecia by budding from the intcmodes oi 
this stem. For this group he suggests the name Bryozoa 
stolonifora*, 

I confess 1 cannot see tliat Buskos classification is inva« 
lidated by the mere fact that we find in two or three cases 
amongst the Cheilostomata a structure analogous to the oper- 
cular termination of the cell in the Ve8iculaTiidcB'\. We do 
not meet with completely isolated groups : and our zoological 

f rovinces cannot be shut in by perfectly nard and fast lines, 
n the absence of any very distinct types amongst the poly- 
pides, the structure of the zoocecium seems to offer the best 
^stematic characters ; and the principal points selected by 
Busk have certainly the merit of marking out very natural 
groups, as sharply defined probably as nature permits* The 
opercula/r valve of the Cheilostomata involves all the apptndi* 
cular organs (avicularia and vibracula)^ which are so charac- 
teristic a feature of this division ; the absence of operculum 
distinguishes the multitudinous forms which are constituted 
by the varied combination and arrangement of simple calca- 
reous tubes ; the Hetoae cpermlum is characteristic of a very 
homogeneous group, the Vmculariidce^ and also of the fleshy 
forms included in the genus Alcyonidium, Ehlers is un- 
doubtedly right in insisting on the marked differences between 
these two sections in the mode in which tlie cell is developed 
by budding. In tlie former case cells are produced only by 
budding from a stem or stolon ; in the latter they are pro- 
duced by gemmation from another zoocecium. 

This is an important distinction, but it seems to me less 
significant than the structural peculiarities of the cell on which 
the suborder CtenoBtomata is founded: and I therefore propose 
to range these two sections under the latter as subgroups. 

Amongst the Cheilostomata the zoooecia are devdiopied 
gemmation from a stolon in the JEteidos^ and aitiongst the 
Cyclostomata in the Crisiidm to a certain extent. 

In the genus Eucratea wa have hoik hinds ef gmmaii&n : 
the primaiy zoooecia are developed on a creq>ing stolon that 


* HyponhereUa sxptmaf * £in Beiirtg eur KenntniM d«r xniairanden 
BiyoKoeiiy von E, Eiilers, p. ISO (sep.)^ 1870 . 

t In the firenora JEtm ana Bzerstea me uppennoit pordon of the tanlir 
cular sheath is composed of a number of ^cate rode connected by ao 
attenuated membrane; when tbe poljpide is Iblly extended) 
which is scalloped' roimd the ftee extremity, is thrown haw# ana 
out like a iHll at right angles to the cell. This may be the hciaplo|pia 
of the setose operculum of the Ctenostotnata ; but it M a Veiy 
rudimentary condition ; and as it is associated with the ohriloirtWatm 
movable lip, it has lost its signifioaneo si a protective covering. 
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swells out at intervals into ovate eg)ansionB from which the 
cells originate^ as in the ^nus JEtea, These give rise to 
secondarjr cells, which bud from their upper extremity 

Even in the genus JEtea we meet with one case, at least» 
in which gemmation from a stolon is combined with gemmation 
from the cell itself. In JStea trnncata the zoooecia are usually 
developed on a creeping stem, which is sometimes divided by 
joints into more or loss fusiform internodes. But occasionally 
a long and slender tubular offshoot rises from the back of the 
primary cell, terminating above in a zoooecium ; from this 
secondary zoooecium another tubular oflFshoot is in some cases 
developed, bearing a third cell. Beyond this I have not seen 
the process of gemmation carried. The tubular stem, pro- 
ceeding from the dorsal surface of a cell and bearing another 
cell at its extremity, must be regarded as a kind of pedicel f, 
and we have therefore in jEteM, fruncata the direct develop- 
ment of cell from cell, as well as the production of zoooecia by 
budding from a stolon. This seems to be the case amongst 
the Ortsiidas also, according to Ehlers. 

In the presence of these facta I cannot regard the Stoloni- 
fera as a suborder. 

Suborder Ctenostom ATA, Busk. 

Group 1. IlALCYomLLEA^ Ehr. 

Zoarium fleshy ; zoocecia developed by budding from other 
zoooecia. 

Group 2. Stozonxfexa^ Ehlers. 

Zoarium homy or membranous; zoooecia developed by 
budding from the internodes of a distinct stolon or stem. 

The Stolonifera Veaioularitdcej Johnst.) range them- 
selves under two divisions: |n one the tentacles form a perfect 
circle ; in the other, two of them are constantly bent outwards 
amd the circle is broken on one side. 

For the species in which this remarkable peculiarity was 
first noticed I constituted the genus Oampybnema ; but 1 have 
since ascertained that it has a wider range, and occurs, 
anmngst others, in the well-known Valkeria vva, Fleming. 
It is met with only in species of the simplest structure, whidi 

* In some oises, however, the colonj oommenceB with a line of deenm- 
hest and adnata o^, ssduming the habit of JUppitthsOf and Clrom these 
the. erect shoots rise* I believe that these decuoibant cells must be le- 
gsidad as the morphological equivalent of the creeping stolon, and that 
inh moxe or less dbvate swellings which occur on the latter, in both wfilfisa 
l^id Jbmrstae, are in fact aborted cells. 

t ptintaiy cells, it may be noted, ale somefimee pedieellatew 

86 ^ 
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are destitute of a gizzard. I have detected it so far in Campj/h^ 
nma tremula, mihi, VaVceria uva, Flem., Valkeria euscuta^ 
Linn., and MimtmUa gradlisy mihi. As Valksria uva is the 

S pe of Fleming’s genus VaUceria^ his name will supplant mj 
zmpylonema, now that this species is known to possess the 
bent tentacles. Valkeria pustuhsa, Ellis and Sol.^ V. citrina^ 
mihi, •and V. gradUima, mihi, have the tentacles in a perfect 
circle and are furnished with a gizzard ; they must therefore 
be referred to another genus. 

I propose to classify the Stolonifera as follows > 

. SiozompsiUf Ehlers. 

a. OBTHOKSKZDA, Hmcks. 

Bolypides with the tentacles disposed in a perfect circle. 

With a gizzard. 

1. Family TesionlariidA. 

Genera : Fe*tou2ana, Botoerbankia, Valkeria (part), Ama- 
thia. 


WiOumt a gizzard. 

2. Fam. FarrelliiUB. 

Genera : Farrella, Avenellof Anguinella. 

8. Fam. XtttioeaUas. 

Genera : Triticella, Balyell ; ?Hmpurariaf Busk. 

I suspect that the latter ^nua will prove to be nearly allied 
to Tritfeella ; but until it nas been more thoroughljr investi- 
gated, it can only be placed provisionaUy in this lamii^*. 

A CAXPTLOirElCIRA, Hincks. 

Tentacles not forming a perfect circle, two of tlie number 
being always everted ; no guzmrd. 

1. Fam. Talksrild*. 

Genua Valkeria, Flem. 

2. Fam. XiauMMllids. 

Genus Jfimosella, Hincks. 

Ehlers includes in his Stolonifera the "Enioproeta of Kitsobe 
{Pedioellina, Loxosoma, mid ? ZknateUa) ^ out I am quite 
unable to accept this view. The structural and eml^olog^ioalt 
peculiarities of this group are such as to entitle in my 
judgment, to rank as a tmelass. l 
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LX VII . — Descriptions of some new Species of Birds* 

By Arthur, Marquis of Tweeddale, F.R.S. 

Tanygnathus Everettiy sp. n. 

9 . Whole head light ^een. Throat, breast, and abdo- 
minal region the same, with an ochreous tint. Upper back 
and interscapulars dark green. First primary dart brown, 
very narrowly margined with ^en on outer web ; remaining 
primaries brown, with the whole of the outer web ^een, ancL 
towards the ends, some of the inner webs. Secondaries, and 
tertiaries above, green. All the wing-coverts green, narrowly 
margined with yellow. Quills underneath brown. Under 
wing-coverts green and yellowish green. Rectrices above 
green, like quills ; below pale golden brown. Middle and 
fower back and uropygium deep turquoise-blue, not sky-blue. 
Upper tail-coverts green. Bill in dried skin wliite. 

Wing 7 inches, tail 5, tarsus O’ 75, bill from gape 1*00. 

Obtamed by Mr. Everett at Butuan (N. Mindanao). 

Ceyx argentatay sp. n. 

? . Chin, throat, upper breast, abdomen, ventral region, 
'major under wing-coverts, and thigh-coverts pure iraite. 
Cheeks, sides of head, and ear-coverts black. Lower breast 
and Banks black, washed with deep blue. Rectrices and under 
tail-coverts black. Plumage above black. A bold super- 
cilium commencing above the eye and running into the occipi- 
tal crest, formed by the component plumes being tipped with 
’pale silveiy blue. Many of the feathers of the vertex minutely 
tipped with silvery blue. Occipital crest tipped with pafe 
silvery bluish green, or silvery blue, or the two togetner. 
Dorsal plumage ana lengthen^ upper tail-coverts black at 
base, then silvery bluish green, then pale silvery blue. Wings 
black. Major coverts each with a terminal silver-green spot. 
Loral spot white. An isolated tuft on the sides of neck, 
white tipped witli creamy fulvous. Bill black. 

Wing 2*62 inches, tail l’S7, tarsus 0‘46, culmen 1'50, 

Obl^ed at Dinagat, a small island immediately north of 
Mindanao, in June, by Mr. Everett, and one of his most 
interesting disoovjeriea. 

MidUripicus WaUaoeiy sp. n. 

MuSmpkus Mess (Quoy & Gaim.), partim, Walden, Tr. Z. S. viif. 

p. 41. no. Bo, ex Maeassar. 

^ . Diflbrs fromf typical M.juhus <y (ex Menado) by the 
upper plumage being of a darker shade of slate-grey, by the 



684 The Marquis of Tweeddale on 

occiput as well as the forehead and vertex being red, and hr 
the bill being shorter. The eye is surrounded by rea, which 
extends some way behind it, whereas in true M^fulvus the white- 
spotted grey feathers of the occiput commence at the posterior 
part of the eye, and separate the red of the vertex from that 
of the face. 

? . Differs from true M.Julvm $ (ex Menado) by having 
the white-tipped feathers of the head restricted to the occiput, 
by the spots being smaller and not so profuse, and by the 
white dots on the throat being almost obsolete. 

Wing. Tail. Tarsus. Culmen. 
in. in. in. in. 

M.julvus c? ex Menado 7*12 7*50 1*12 1*96 

„ ? „ 6*0 6’62 1-00 1-87 

Jf, Wallmei c? cx Macassar 7*00 6*50 1*00 1*75 

# „ ? „ 6*87 6*40 1*00 1*75 

The Macassar examples were collected by Mr. A. Wallacd, 
after whom I venture to name the species. Those from Me- 
nado by Dr. B. Meyer. 

MulUripima fuUginosxiSy sp. n. 

S . Slaty smoke-grey. Feathers of the forehead, vertex, 
occiput, chin^ tliroat, and neck with a terminal white or ful- 
vous-wnite linear mark. Lores, ear-coverts, and ophthalmic 
region uniform grey. Feathers covering basal walls of man- 
dible and the cheeks crimson. 

Wing 6*26 inches, tail 5*25, culmen 1*70, tarsus 1*00. 

From Surigao (N. Mindanao), where . discovered hy Mr. 
Everett. 

Penelcfptdeg sp, n. 

. Like P. Pantnif but diffem by wanting the perpendicular 
grooves on the thick lateral plates of the maxiua, which are 
smooth, by the grooves at the base of the mandible not being 
recurveil, but straight, by the whole bill being much less 
massive, by the abdominol region and under tail-coverts being 
of the same colour as the breast, and not rufous, by the U{iper 
tail-coverts being black, and not rufous, and by tne rectrioes 
having a black band at their insertion. 

$ . Bill as in male, and to that extent differs from that of 
P. Panini $ • The female also differs by having a black band 
at the base of the rectricee. 

Wing* Tan. Tanus. Trueoulmeii, 
in. in, in. In. 


<r 9*26 9^ 1*76 8*40 

$ 8*75 8-87 1-00 8*26 
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Desoribed from examples obtained bj Mr. Everett at Bu« 
tnan (N. Mindanao). 

Pomatorhinue nuchalia^ sp. n. 

Po^natorhinui huoogmter^ Goulds apud Walden, B. Burma, no. 351* 

Differs from P. olivaoeuHf Blyth, ex Meetun and Mooleyit 
(Tenasserim) by the ferruginous of the sides of the neck ex- 
tending down the flanks, and from P, achiaticq^^ Hodgs.,** 
P. Uucogmterj Gould, by its smaller dimensions, and the 
absence of pure white central streaks on the lateral ferru- 
ginous pectoral feathers. 

This is the race that inhabits Thayetmyo, the Yoma and 
Karen hills, and Karen-nee. In examples from all these 
localities the nape is tinged with rufous ; but in Karen-nee 
individuals tlie rufous forms a distinct broad demicollar. 

This would appear to be the race identified by Mr, Hume 
(Str. F. iii. p. 121) as P. achiaiicepa^ Hodgs., a species which 
cannot be separated from P. hucogaster^ Gould, botli described 
from the Himalayas, the stated dimensions of P. Uucogaater 
scarcely differing from the actual dimensions of the type 
specimens of P. achisticepa in the British Museum. 

Mixornia (?) capiialia^ sp. n. 

? • Forehead, vertex, and occiput rufous, each feather with 
a pale fulvous central streak. Space before the eyes and 
lores dull grey. Cheeks, ear-coverts, and sides of neck ashy, 
each feather with a pale albescent central streak. , Nape, back, 
and wing-coverts the same, the pale striations on the back 
being very prominent in consequence of the abnormal length 
of the dorsal plumage. Uropygium and upper tail-coverts 
olive rusty grey and unstriatea. Rectrices brown ; outer pair 
with the whole outer and apical third of the inner web pale 
jrellowish white ; remaining pairs, middle excepted, broadly 
tipped on both webs with white, middle pairs slightly tipped 
wifli white. All the quills brown, narrowly margined exter- 
nally with fulvous grey^ the tertiaries with pale rusty. Basal 
poruon of quills margined on their inner webs with white. 
tJhin and throat rufous and ruibns-white. Breast, under 
wing-ooverts. abdomen, vent, and under tail-coverts white, 
faintly tingea with veiy pole yellow. 

Wmg 2^76 inches, toil 2-w. tm-sns 0*70, culmcn 0*62. 

Described from a single inaividnal obtained in the Philip- 
pine island of Dinagat by Mr. Everett. 

Orinig&r Evereitij sp. n. 

^ . S • Above almost golden-yellow brown. Feathers of 
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forehead, vertex, and occiput sublanceolate, brown, marginexl 
with golden yellow. Lores yellow. Feathers at base of 
mandible and cheeks yellow-tipped. Throat, neck, and upper 
breast brownish ochreous yellow. Chin, lower breast, abdo- 
men, ventral region, axillaries, under tail- and wing-coverts 
sulphur-yellow. Inner webs of primaries brown. Exposed 
surtace of all the quills and the wing-coverts like back. Inner 
margin of inner webs of quills pale yellow. Upper surface 
of rectrices like that of quills. Under surface pale brown, 
washed with yellow ; inner webs margined with pure yellow. 
Shafts of quills and rectrices ruddy brown above ; of quills 
underneath yellow at base and brown towards the end ; of 
rectrices bright yellow throughout. 


c? 
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Described from examples obtained by Mr. Everett at 
Surigao (N. Mindanao). 

Hypotkymia mleatis^ sp. n. 

? . Azure. Feathers of the head grey at their insertion, 
and each tipped with glistening azure ; a Icn^hened occipital 
crest similarly markeof. Space before the eye and lores pale 
blue. Chin, cheeks, throat, sides of neck and upper breast 
rich velvety turquoise-blue, darker than the blues of the rest 
of the plumage. Back and upper tail-coverts with grey bases 
to the feathers, the extremities being blue, which is paler on 
the upper tail-coverts. Wing-coverts of the same shade of 
blue as the head. Quills dark brown externally, margined 
with a paler shade of blue. Lower breast, abdomen, vent, 
flanks, and under tail-coverts white, tinged with pale greenish 
blue, most intense on the flanks. Axillaries grey, tinged with 
pale blue. Rectrices. above like the Quills : underneath dark 
brown like under surface of the quills. Shafts of the rec- 
trices brown above, almost white underneath. Shoulder-edge 
blue. 

Wing 2'83 inches, tail 8*00, ^amus 0*62, culmen 0*66. 

Described from a specimen obtained in tne island of Dina^ 
gat (Philippines) by Mr. Everett. 

Prtonochtlus olimceuSy sp. n. 

$ . Entire upper surface, wing-coverts, and surface of closed 
wing uniform pure olive-green, which colour encircles the eye 
and covers the sides of the necL Space before the eye, qheeks, 
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sides of throat, and the upper breast grey. Lower breast, 
abdomen, flanks, and under tail-coverts the same grey washed 


faintly with olive-green, the mesial line being albescent. Chin 
and throat white, slightly greyish, forming a broad well- 
defined greyish white stripe, commencing at the chin and 
descending to the breast. Axillaries and under wing-coverts 
pure silky white. Remiges and rectrices dark brown, mar- 
gined with the olive-green hue of upper plumage. 

Wing 2-12 inches, tail 1*25, tarsus ()*o2, culmen 0*37. 

Described from an example obtained by Mr. Everett in the 
island of Dinagat (Philippines). 


Dicmum schistaceum^ sp. n. 

6 . Above fuliginous ashy ; below ashy white. Remiges 
and rectrices above dark ashy brown, underneath paler. Under 
wing-coverts and axillaries pure white. Base of mandible 
(in dry specimens) yellowish white. Apex and the maxilla 
pale ruday brown. 

Wings 2*25 inches, tail 1*37, tarsus 0*62, culmen 0^35. 


Dicmum Everettiy sp. n. 

cf. Above dark olive-green, paler on the cheeks. Chin, 
throat, and breast pale grey. Remainder of underparts albes- 
cent grey tinged with palish yellow. Major coverts narrowly 
margmea witli greenish yellow. Quills above dark brown, 
almost black, with very narrow pale olive-green external 
margins. Rectrices above like quills, narrowly tipped with an 
albescent fringe. Under wing-coverts and axillaries pure 
white. Bill (dry specimen) brown at tip, yellow at base. 

Wing 1*94 inch, tail 1*00, tarsus 0*60, culmen 0*87. 

These two species of Dicmum were discovered by Mr. 
Everett in the island of Dinagat. 


JEihopyga hellay sp. n. 

<J. Chin, throat, breast, and uropygium bright sulphur- 
yellow. Forehead, vertex, minor carpal coverts, upper tail- 
coverts, and upper surface of rectrices dark metallic green. 
Occiput, nape, and wing-coverts dark olive. Cheeks, mrea. 
behind the eye, sides of head and neck, interscapulars, and 
back deep blood-red. Quills almost black, margined with 
dark olive. Abdomen, flanks, vent, under tail-coverts, and 
under wing-coverts silky white, more or less tinged witn pale 
yellow, especially on the mesial line, under tail-coverts, and 
carpal ed^e. A few blood-red feathers on the upper breast* 
A metallic violet spot on sides of head. A narrow line of 
deep blood-red runs along the tatni of the mandible. A 



638 On 9(me new Speciee of Birds* 

bold metallic moustache springs from the base of the mandi- 
ble, and descends the sides of the neck; the upper half violet, 
the lower half green. 

? . Above, wing-coverts, and edgings to quills olive-green. 
Uropygium bright sulphur-yellow as in . Space before the 
ej^e, cheeks, ear-coverts. chin, throat, and upper breast grey 
tinged with yellowish olive-green. Lower breast, abdomen, 
flanks, and under tail-coverts white tinged with yellow. Under 
wing-coverts white, faintly tinged with yellow. Quills and 
rectrices dark brown, margined with olive ; lateral rectrices 
tipped with albescent olive. 
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Described from examples discovered by Mr. Everett at 
Surigao (N. Mindanao). 

This species falls under Mr. Sharpens subgenus Eudrepanis* 
Ptilopusi incoffnituSy sp. n. 

S . Above, tertiaries, and wing-coverts light emerald-green. 
Forehead, lores, ophthalmic region^ cheeks, and ear- coverts 
grey mixed with aingy green. Chin and throat almost pure 
white. Neck and sides of ne>ck greenish grey. An ill- 
defined pectoral band formed of green feathers tipped with 
ruddy orange ; breast ashy green tinged with the same colour. 
Flanks green. Abdomen mixed green and ashy. Under 
tail-coverts (which are lengthened) pale creamy white with a 
brown central streak. Thigh- and tarsal coverts ashy brown. 
Exposed upper surface of rectrices tinged with golden. Lower 
surface pale ashy brown, with ill-denned paler tips. Quills 
dark brown, margined outwardly with dark green. Secondaries 
with a pale narrow creamy border, still narrower on the major 
coverts, 

Win^ 5*25 inches, culmen 0*76, tarsus 0’81, tail 3* 73. 

Obtained at Butuan (N. Mindanao^ by Mr. Everett. 

The sexual symbols prefixed to all the descriptions of the 
Philippine birds are taken fix)m Mr. Everett’s labels. 


LXVIII. — Description of a new Species of from South 

Africa. By Edgak A. Smith, F.Z.S. &c. 

BuUmus {Rwhnodua) drakensbergensts. 

Testa angusUssime perforata, troohiformis* lineie inorementi obliquis 
striata, striisque spiralibus minutis obsolete sculpts, tenuis, 
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fragilis, fusoo- vel flavo-cornea ; spira elevato-oonioa, apioe sub- 
obtuso ; anfractuB 7, oonvoxiusculi, ultimus in xnedio subacute 
carinatufl, infra carinam parum convexus ; apertura Tix obliqua, 
irregulariter subquudralo-rotundaia, longitudinis totius ^ ad- 
tequans ; peristoma simplex, tenue, margine extemo in medio 
leviter angulato, baud expanse, coJumeUari supeme breviter 
dilatato ct refiexo, perforationem angustam fero obtogente. 

Long. 17, diam. supra carinam 11 ; apertur® long. 8, diam. 
6^ millim. 

Ilah, Eastern slope of the Drakensberg mountains, at Lyden- 
burg Gold-fields, Iransvaal, South Africa. 

There are two species closely related to each other, B, nafn-‘ 
lens'is^ Krauss, ana il. arenicoUi^ Benson, which also exhibit 
a very near relationship with the present. In substance they 
are much alike, being thin and seniitranspai*ent, and difier 
principally in form, colour, and the proportion of the whorls. 

B, drcucenshergensia has a more ])roduced spire than B, 
arenicola^ its nearest ally, consists of half a whorl more ; the 
last whorl is smaller, narrower, and less acujely keeled ; and 
the aperture is also smaller. These, together with the diffe- 
rence of coloration, constitute the main aistinetions. 

The two specimens which 1 now describe were presented to 
the British Museum by Mr. (J. B. Sowerby, jun. 


MISCELLANEOUS. 

Jiemarics on the Yellow Ant, 

Pbofebsob Lktdy remarked that rooontly, while seeking certain 
animals beneath stones in the woods near Philadelphia, he had had 
the opportunity of observing the yellow ant {Formica flava) in 
possession of largo numbers of other insects. This fact, in itself 
common enough, in one respect, was new and of special interest to 
him, and may bo so to others. In one instance a comparatively 
small colony of the yellow ants had three different insects in their 
possession, consisting of a sptHjies of Aphia^ a CocctiSf and the larva 
of an insect, probably Coleopterous, Tho Aphides were kept in two 
separate herds, and those were separated from a herd of Cocci. The 
larva was in the midst of one of the former herds. In a larger 
colony of the yellow ants there was a herd of Aphides, which 
occupied the undorpart of one margin of the stone, and was almost 
ten inches long by three fourths of an inch in breadth. Tho same 
colony also possessed a separate herd of Cocci, closely crowded and 
occupying almost a square inch of space. In both colonies the 
Afhis and the Coccus were the same. Tho Aphis is pale yellow, 
with white tubercles on the dorsal surface of the abdominal seg- 
ments, The Coccus is of a dork red hue. Both Aphides and Coed, 
wii^ few exoeptionB, adhered to the under sufaoe of the stones, and 
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were not attached to roots. They appeared to be carefully attended 
by the ants which surrounded them. The larva alluded to was 
almost six millimetres long, was covered on the back with a thick, 
white, cotton -like secretion. It was also carefully attended by the 
ants, which were frequently observed to stroke it with their antennse. 
The Aphides and Cocci were all in good condition, but without visi- 
ble means of subsistence excepting the neighbouring grass-roots 
partially extending into the earth beneath the stones, to which it is 
probable they were at times transferred by their masters. — Froc, 
Acad. Nat. Sci. Philad. 1877, p. 145. 

On some Points in the Organization of the Bryozoa. 

By M. L. JoLiKT. 

In a preceding note (April 9, 1877) I have stated the reasons 
which prevented me from regarding as of a nervous nature the sup- 
posed colonial nervous system of the Vesicular ioe. The investiga- 
tions that I have made at the Laboratory of lloscofT since the month 
of May enable me to extend this opinion to the entire group of the 
Bryozoa, and hav% furnished me with the following data os to the 
nature and function of this tissue. 

The so* called colonial nervous system exists under various forma, 
sometimes as a branching trunk, sometimes in the form of a plexus 
in all the Bryozoa that T have examined; almost throughout it 
attains a great development, and throughout it is composed of the 
fusiform cells which I have noticed in BowerbanJeia imhricata. It 
is in those cells that are formed the floating corpuscles ('* floating- 
coils,” fett-kroppar ” of Smitt) which float in the interior of the 
chambers ; it is at the expense of the same tissue that the polypide 
with its muscles is developed; and, further, it is in its bosom 
that both the ova and the mother cells of the spermatozoida are 
formed. 

By its great development, by ita presence in all Bryozoa, and by 
its important and multiple functions, this system deserves to be 
regarded as a fundament^ and constituent tiiUue of the Bryozoan, 
quite as essential as the endocyst, for which I propose the name of 
endosarc. In all respects the parenchyma of the stems and stolons 
of the PedioelUnec must be assimilated to it. 

The endocyst, which, as Bmitt has demonstrated, is not organized, 
and only presents cellular structure at the peripheral extremities, is, 
so to spe^, charged with the vegetative mnetion-— the increase of 
the colony by the formation of new chambers. The special function 
of the endosarc is to produce the polypides or the reproductive 
elements. It is itself derived ^’om the endocyst by simple differen- 
tiation of the cells of the extremities in course of growth. 

My researches have further en%hten«d mb as to the si^ifleatlon 
of tne brown body, as well as on the mode of fecundation of the 
ovum and the development of the larva in several species. 

The brown body is throughout and in all cases the residue of a 
polypide which previously i^ahited the chamber. It is formed by 
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coloured granules, originally contained in the hepatic cells of the 
stomach, to which are often added d^ris of alimentary matters, 
such as Biatomaoese ; and in Bowerhanhia imhricata the plates and 
teeth of the gizzard are found in it. Incapable of budding by itself, 
it is, in the Vesicularice^ relegated into a conior of the chamber 
when a new bud is developed ; on the other band, in many species 
(I^praliaf Eucratea chelata) it is pushed out of the zooecium by the 
new polypido. For this purpose, as EepiachofF has very well ob- 
served, the young bud englobes it in a cavity which will subse- 
quently become the stomach, then, when developed, passes it into 
&e rectum, and, at the first expansion, rejects it by the anus. 

With regard to the fecundation of the ovum, I am in a position to 
assert that in VaVceria cuscuta the ovum cannot be impregnated by 
the spermatozoids, which are developed at the sumo time in the same 
zooecium and in the bosom of the same funicle ; in order to its seg- 
mentation it needs the concourse of spermatozoids coming from 
another chamber. In fact, so long as there are spermatozoids in 
the zooecium that it occupies, the ovum is only sketched out ; it 
increases in size and shows distinctly its germinal vosiclo and spot 
long after all the spermatozoids have been evacuated. The latter 
may be seen swimming actively in the surrounding water ; and the 
mode in which their access to the ovum is facilitated is very curious. 
When the ovum becomes distinct the spermatozoids are quickly 
evacuated, the polypido whioh aocompanied them then shrivels and 
becomes r^uoed to the state of brown body, and the chamber com- 
pletely closes. The ovum therefore becomes mature in a closed 
BOOBcium. When the moment arrives for it to bo fecundated, a new 
bud is developed in its dwelling-place ; but the polypide produced 
from it never attains the adult state ; it has no other purpose than 
to reopen the chamber by developing in it a new opercular apparatus 
and to lend its muscles to the nascent larva. With this object, after 
having, notwithstanding its small size, produced all the parieto- 
vagiud and great retractor muscles, it is atrophied and passes 
behind the ovum, which, by a mechanism whioh it would take too 
long to describe here, is finally placed in its tentacular sheath, in 
free contact with the surrounding water and consequently with the 
spermatozoids. By the action of the muscles whioh are now 
attached to its envelope, the fecundated ovum, whioh has become 
a larva, moves in the chamber, absolutely as a polypide would do ; 
it may even be carried to the entrance, in oonsequenoo of the evagi- 
nation of the sheath ; and it is in this way that the ciliated larva is 
finally evacuated. 

I shall notice, in the last place, an embryo which shows that the 
mode of organization descril^d by Schneider in the Cyphonautea is 
far from being an isolated fact. The embryo of FJmtrdla hiapida^ 
Bedfem, is bivalved and presents a oomj^ex organization. Like 
the former it finally fusee completely into a mass of homogeneous 
protoplasm, in the midst of whioh the first polypide is developed! — 
Oomptaa Bandua^ August 13, 1877, p. 408. 
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On the Coloration of the Optical Elements in Loousta viridiasima. 

By M. J. Chatin. 

The authors who have treated of the structure of the eye in the 
Arthropoda, as also in the Invertobrata generally, have cc^ntentad 
themselves with mentioning the existence of a pigment of variable 
tint, constituting the line partitions which separate the bacillar 
elements ; as to the coloration proper to the latter, it has been mis- 
understood or regarded as accidental. Pormor investigations*, how- 
ever, have enabled me to insist upon the importance of this character, 
the constancy of which tlie observation of certain Cnistacoa showed 
me, and of which Boll’s researches soon afterwards fixed the value. 

On recently * examining repeatedly the eye of an insect very 
favourable to such studios, LodMta viridmima, Linn., I found ar- 
rangements which, as will be seen, deserve to bo correlated with 
the facts to which J have just alluded. 

The optical bacilli present the aspect of slender filaments in their 
lower portion, sensibly dilated in their upper region (near the cone); 
these filaments are contained in brown sheaths, formed by the pig- 
montiferous tissue mentioned above. If, by means of suitable 
reagents (alkalies &o) and by gradual solution, we suebeed in 
breaking the web of this tissue, the bacilli appear out of their 
sheaths of a fine tender rose-colour. This tint, which is lively in 
the eye excised from the Uving animal and immediately observed, 
soon gradually becomes weaker, whilst the bacillus undergoes a 
granular alteration; it persists, however, longer at the periphery 
than towards the central region. 

This description, which is a summary of the essential details, 
suffices to show that the bacilli of the Locusta present, in their 
intimate constitution, great similarity to the same parts studied in 
the Crustacea ; their proper coloration is the same in these different 
types, and seems thus to tend towards a generalisation of which I 
hope soon to be able to furnish further examples, and {the interest 
of which it is unnecessary to point out.— Connies Eendus, August 
20, 1877, p. 447. 

On a new Marsupial from Australia. 

By Prof, R. Owwr, F.R.8. &c. 

1 have received from Australia skins of a male and fbtnale small 
marsupial, eombining the dentition of a Hypsiprymnid or kangaz^o- 
rat, with a hind foot of five digits, a small prehensile hallux (i.) 
being superadded to the four other digits, of which n. and in. are 
long and slender, iv. and v. of the greater length and strength oha- 
raoteristic of the Po^haga. For this interesting form I propose the 
generic name Pleopus, in reference to the full or type mammalian 
number of the toes of the hind foot, widi the spedffo name nudUan» 
datus, from the nude aoale-clad tail. Figures of the species will be 
added to the fuller account proposed to he given elsewhere. 

« LTnstitut, 1876, pp. 126 A 189. 
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